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IDENTIFIERS         Augmentative  Communication  Systems 

ABSTRACT 

The  report  describes  activities  and  results  of  a 
project  to  identify  communication  characteristics  that  would  help 
match  augmentative  communication  system  (ACS)  capabilities  to  the 
needs  of  nonoral  children.  Ss  had  a  variety  of  handicapping 
conditions,  including  cerebral  palsy  and  other  developmental 
disabilities.  Introductory  sections  cover  the  following  topics 
(sample  subtopics  in  parentheses):  initial  assessment  (components 
including  interviews,  underlying  theoretical  principles);  a 
fiyfitgmatig  approat^h  for  choosing  th*  interfaces  for  assistive  devices 
(case  studies  illustrating  selection  of  control  site  and  interface 
and  testing  of  the  combination);  assessment  of  the  nonoral 
individuals*  abilities  (a  test  battery  designed  to  identify  the  most 
functional  symbol  system,  estimate  potential  level  of  sophistication, 
and  diagnose  performance  deficiencies).  Additional  papers  report  on  a 
multivariate  analysis  of  perceived  communicatior  needs  of  nonspeaking 
children;  evaluation  of  four  types  of  ACS  (voice  output,  scanners, 
printed  output,  and  communication  boards  and  books);  a  method  for 
relating  speaking  and/or  writing  impaired  clients*  goals  and  skills 
to  the  characteristics  of  ACS;  evaluation  of  the  assessment  procedure 
in  terms  of  outcome  and  flow;  and  results  of  a  questionnaire  rating 
the  efficacy  of  the  match  between  the  S  and  the  recommended 
communication  system.  Comprising  nearly  one  half  of  the  document,  11 
appendixes  include  assessment  forms  and  materials  and  information  on 
hardware  and  software  used  on  the  project,  (cl) 
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Introduction 


In  our  initial  grant  proposal  we  noted  that  the  field  of  non-oral  communi- 
cation v/as  rapidity  if  not  systematically  developing.    Many  new  augmentative 
communication  systems  (ACSs)  were  being  intrcduced  into  the  commercial  market- 
place.   Operator  requirements  and  system  features  were,  however^  not  sufficiently 
specified  to  provide  a  gcod  basis  on  which  to  match  the  hardware  to  user  needs 
and  abilities.    At  the  same  time»  we  suggested  that  systematic  and  exportable 
procedures  to  assess  such  needs  and  abilities  were  not  readily  available. 
Further,  those  two  information  domains,  even  if  existent^  are  by  themselves  in- 
adequate.   What  was  required  was  a  jriDdel  or  set  of  procedures  by  which  these 
domains  could  be  related  to  each  other  in  such  a  way  that  an  appropriate  ACS 
could  be  matched  to  candidate  users.    The  thrust  of  our  project  v;as  thus  directed  i 
at  evaluating  ACSs  and  developing  assessment  toots  for  ron-oral  children  in  an 
effort  to  approach  the  problem  of  creating  a  match  between  the  non*oral  child- 
ren's goals  apd  needs  and  augmentative  communication  systeo  characteristics.  , 
Pu rpose 

The  major  purpose  of  the  project  was  to  identify  communication  characteris- 
tics pertinent  to  matching  augmentative  communication  device  capabilities  to 
the  needs  of  non-oral  children. 

The  objectives  originally  proposed  to  do  this  included  identification  of 
the  following:    critical  features  of  devices,  critical  features  of  human  perfor- 
mance end  a  process  for  selecting  and  tailoring  systems  to  meet  educational  needs. 
Suoobjectives  included  the  following:    specifications  of  procedures  to  character- 
ize devices  in  terms  of  required  user  skills,  development  of  screening  and 
assessment  procedures  of  the  children  and  development  of  follow  up  procedures  once 
the  recommended  system(s)  was  acquiredi    These  are  all  discussed  in  detail  in 
the  following  sections.    We  fee!  that  the  various  objectives  and  subobjectives 


have  been  met  with  varying  degrees  of  success.    The  features  of  devices  and 
human  perfortnance  are  rather  weil  spelled  out<    A  system  has  been  developed  for 
determining  if  the  system  will  meet  educational  needs  and  since  educational 
environments  usually  involve  communicatton  skills  common  to  other  communication 
systems^  we  have  found  this  to  be  applicable  for  clients  in  other  settings  also. 
The  procedures  for  characterization  of  devices  and  screening  and  assessment  pro* 
cedures  are  also  described  in  detail  in  the  following  sections*    We  are  not 
completely  satisfied  with  the  development  of  follow  up  procedures*  There 
appears  to  be  some  interesting  work  done  in  this  area  by  Bolton  and  Dashiell 
(1982)  which  involves  structured  observations  of  systems  in  use.    We  feel  that 
this  t^^tter  approach  h^lds  promise  and  should  he  pursued* 
Methods 

Subjects 

The  subjects  consisted  of  42  students  in  the  San  Juan  and  Sacramento  City 
school  districts.     Referrals  were  made  by  giving  letters  to  teachers,  therapists 
and  principals  and  explaining  the  purpose  of  the  grant  to  them.    They  then  sent 
these  letters  to  the  parents  or  guardian^;,  of  any  child  they  felt  would  be  an 
appropriate  referral.    We  initiated  a  screening  with  all  children  whose  parents 
or  guardians  returned  the  letters.    The  subjects  ranged  bewteen  the  ages  of  5 
and  21  years  at  the  beginning  of  the  project.    They  consisted  of  30  males  and 
12  females*    The  types  of  disabilities  included  32  cerebral  palsied,  k  trauma, 
2  developmental ly  delayed  and  4  others.    Table  1  contains  a  summary  of  the  subjects 
involved  in  the  grant.     In  discussions  of  particular  devices  or  systems^  a  few 
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examples  have  been  used  from  the  Assistive  Device  Center  case  load  since  new 
procedures  developed  on  the  grant  were  incorporated  in  our  Center  procedures  as 
well.    This  provided  a  larger  pool  of  individuals  on  which  to  test  our  theories 
and  procedures. 
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Materi  al s 

The  materials  described  here  are  those  required  for  assessment  procedures. 
The  materials  needed  for  device  characterization  would  vary  from  device  to 
device.    They  would  be  those  generally  regarded  as  needed  in  good  engineering 
practice. 

Appendix  A  contains  the  initial  assessment  forms.    These  were  developed 
over  a  two  and  a  half  year  period.    A  set  of  forms  were  originally  developed  and 
used  for  approximately  six  months.    The  project  staff  then  critiqued  them  and 
developed  a  new  set.    At  that  time  a  theoretical  model  was  developed  to  look  at 
the  non-oral  cofTBtiunfcation  process  and  the  forms  were  changed  to  coincide  with 
the  models    A  critique  seminar  was  then  he'id  and  some  additional  changes  were 
made.    These  forms  were  used  for  another  six  itonths  and  some  minor  changes  were 
again  made.    The  present  forms  have  been  used  for  about  nine  months  with  only 
minor  changes  and  presently  seem  to  meet  the  screening  needs.    Appendix  B  con* 
tains  lists  of  materials  need-jd  to  conduct  the  symbol  type  and  size  section  of 
the  initial  assessment  procedures.    The  materials  for  the  physical  site  selection 
are  discussed  in  section  three. 

Appendix  C  contains  the  interface  assessment  forms.    These  are  also  discussed 
in  detail  in  section  three.    These  pfoaedurcs  have  developed  tn  an  tteratlve 
fashion  over  the  last  few  years.    Appendix  0  contains  a  list  nf  materials  needed 
for  cognitive/language  assessment  procedures  which  are  discussed  in  deta' !  in 
section  four  and  Instructions  and  score  sheets  for  these  procedures. 

The  devices^  systems  and  other  hardware  as  \9e\  \  as  computer  software  used 
for  assessment  and  implementation  are  documented  in  Appendices  E  through  G. 
Procedures 

All  subjectf  received  an  initial  interview.    This  is  described  in  detail 
in  section  two.    A  decision  was  then  made  based  on  the  interview  to  go  on  to  the 
communfcation  interview^  go  to  the  prelanguage  interview  or  to  stop  because  the 
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referral  was  inappropriate.    The  prelanguage  tntervia^  lead  to  a  prelanguage 
assessnient  and  based  on  the  interview  and  assessment,  recommendations  were  made* 
The  prelanguage  interview  (Appendix  H)  and  assessment  (Appendix  I)  were  developed 
to  meet  the  need  to  do  something  with  children  who  did  not  fit  into  our  established 
assessment  flow.    The  prelanguage  forms  and  procedures  have  not  received  extensive 
analysis  and  use.    We  felt  that  it  would  take  us  away  from  our  major  task  to  pro- 
ceed with  them  but  we  see  them  as  a  very  fertile  area  for  future  research. 

The  other  alternative  was  that  the  initial  Interview  should  lead  to 
initial  assessment.    Based  on  the  results  of  the  initial  assessment  the  subject 
received  either  an  interface  assessment  or  a  cognitive/language  assessment  first 
followed  by  the  other  of  these  two.    These  are  both  also  discussed  in  detail 
in  sections  three  and  four. 

The  goals  of  the  subject  and  significant  others  were  then  clarified  by  asking 
any  questions  on  the  form  entitled,  ''Communication  Goals  and  Questions  Relating 
Them  to  Device  Characteristics,'*  (see  section  seven)  which  had  not  already  been 
answered  during  the  preceding  interviews  and  assessments. 

The  matching  procedure  wa ;  then  started  based  on  the  subjects  needs,  goals 
and  abilities  and  the  known  device  characteristics.  The  selection  of  candidate 
devices  13  discussed  In  detail  in  the  section  ''Matching  Augmentative  Communica- 
tion Device  Charac|«rlstics  to  Client's  Goals  and  Skills/*  section  seven. 

If  the  system  selected  required  3  limited  vocabulary,  for  example,  due  to 
the  ^act  that  the  client  could  not  spell,  th?  vocabulary  content  was  discussed. 
Section  fiv^  titled,  *'A  Multivariate  Analysis  of  Preceived  Communication  Needs 
of  Non  Speaking  Children'*  describes  the  beginning  of  an  approach  to  delect 
vocabulary  content  which  we  are  In  the  process^of  developing. 

The  client  then  tried  the  candidate  devices  or  systems.    The  speed  and 
accuiacy  were  measured  tind  the  subject  and  significant  others  were  asked  to  ex-^ 
jress  opinions  concerning  fatigue,  ease  of  use    and  general  preferences.  Based 
on  this  and  previous  informcition  a  written  recommendation  was  submitted  which 
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described  an  ideal  solution  and  the  commercial  device  or  commercial  device  with 
modi f icotions  which  would  most  closely  m^tch  this  solution.     In  ^ome  cases  two 
or  more  devices  or  systems  were  needed  to  meet  all  the  goals  and  needs  of  the 
subject , 

A  meeting  was  usually  held  following  the  receipt  of  the  recommendation  by 
involved  parties.    Here  the  practicality  of  the  recommendation  was  discussed^ 
questions  answered  and  implementation  planned.     if  the  system  was  funded^  the 
client  services  branch  of  the  AssisJfWe  Device  Center  handlsd  the  acquisition 
and  fitting  of  the  system  since  the  grant  did  not  fund  this  part  of  the  process. 
This  was  usually  handled  through  third  party  payers,    Thesi  included  mainly 
the  involved  school  districts^  Regional  Centers^  State  Department  of  Rehabilita- 
tion, California  Children's  Servies,  private  insurance  companies  and  sometimes 
service  clubs  and  parents. 

Once  the  system  was  acquired  we  began  our  follow  up  procedures.    The  first 
portion  of  this  was  a  communication  performance  analysis  described  in  detail  in 
section  nine.    This  involved  time  and  accuracy  measurements  of  system  use  at 
regular  intervals.    Finally  a  qyestiomtai re  was  sent  to  the  significant  others 
working  with  those  subjects  who  received  a  system  and  had  an  opportunity  to  use 
it  before  the  end  of  the  project.    This  Included  about  half  of  the  subjects. 
The  results  of  the  questionnaire  are  discussed  in  section  H*  '^Perceived  Efficacy 
of  Systems,'* 
Report  Format 

The  following  sections  describe  In  detc^il  the  various  portions  of  our 
research.    Some  of  the  sections  are  written  as  journal  articles  since  they  have 
already  been  submitted  to  journals  or  will  soon  be  submitted.    This  means  that 
there  may  be  some  redundancy,  particularly  in  the  introductory  sections.  It 
has  the  advantage,  however^  of  allowing  one  to  read  each  section  individually 
according  to  your  interest  and  not  needing  to  necessarily  read  the  sections  in 
order,  *  '  * 
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Four  device  evaluations  are  in  Appendix  J.    Th(^se  have  been  completed  since 
the  Ui>t  interim  report.    Appendix  K  contains  ^  copy  of  the  newsletter  sent  to 
participants  in  the  grant. 
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Table  1 


Profiles  of  Subjects  Who  Participated  In  the  Project 


Subject 

Sex 

Age  In 
Years  at 
Time  of 
Referral 
to  the 
Grant 

Ambulatory 

Disability 

[^resent 

Communication 

Skills 

Goals 

Symbol 
System 

Symbol  Level 
in  Approximate 
Years  and 
Months  and/or 
Grade  Level 

M 

15 

no 

dead  injury 

yes/no  responses » 
screaming 

1)  school - 
work 

2)  express 
needs 

pictures 
reading 

8-2 

2nd  grade 

F 

6 

yes 

cleft  palate, 
Iteart  and 
respl ra tory 
problems 

gestures,  some 
sign  language, 
screaming 

1)  express - 
i  ng 

feel  1 ngs 

2)  extftn* 
si  on  of 
atten- 
tion to 
task 

American 
Sign 

Language 

3-6 

F 

8 

no 

cerebral 
palsy 

some  yes/no» 
screaming 

gain  atten^-i 
tton 

pre-language 

m 

M 
H 

1  L 

10 

yes 
no 

developmen- 
tal ly  delayed 

cerebral 
nalsv 

American  Sign 
Language 

yes/no  responses 

express 
wants, 
needs » 
ideas 

1 )  express 
needs 

2)  spon- 
taneous 
conver- 
sation 

^  Indepen- 
* 

dent 

American 
Sign 

Language 
photo- 
graphs. 
Bliss 
pictures 

pre- language 

00 

♦ 
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Profiles  of  Subjects  Who  Participated  In  the  Project 


Subject 

Sex 

Ags  in 
Years  at 
Time  of 
Refer  ral 
to  the 
Grant 

Ainbutatory 

Dtsabi  ti  ty 

Present 

Contmuntcatton 

Skills 

Goa  1  s 

Symbol 
Systen 

Symbol  Level 
in  Approximate 
Years  and 
Months  and/or 
Grade  Level 

t 

r 

in 

no 

cereora i 

yes /no  responses 

1 )  express 

p 1 cLures 

1 ntroductory 

pB  \  sy 

bas  1  c 

words 

s 1 gn^  vocoDu 

needs 

tary  in  read" 

TBSter 

I  ng  t  ^ '  Hiw»  V 

coffiinun  1 

any  p 1 u re^ 

catton 

not  able  to 

3)  indepen- 

forrnalty  tes 

dent 

due  CO  pnysi 

mobility 

cat  limita* 

IT  J  ^ 

tions 

K 

1  C 

no 

cereora  t 

yes/ no  responses » 

expre  5% 

p  1  c  ^  u  re  5 

ISC  grace 

pa  t  sy 

pu  1  n  V  1  HM  t    3  P^ 

^ofirp  1  ex 

cial i2ed  signs 

ideas 

M 

1  iv 

U  I  A t  ant    KaK       I  x'\ I* 

c  A  p  r    9  3 

p  1  c  V  u  re  > 

spec  1 T 1 c 

pa  1  sy 

raa  I  1  n/ic 

1 I  1 ngs 

suDj  ecc 

rr  jO 

M 

n 

no 

cerebral 

eye  movement 

I)  faster 

B1  Ess 

approximate r 

palsy 

yes/no  responses 

commun  i 

symbols 

200  symbols 

cat  ion 

2J  inde- 

pendent 

commun t* 

catton 

and 

mobittty 

3)  portable 

11 

commun  t  " 

cation 
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Table  1 


Profiles  of  Subjects  Who  Participated  in  the  Project 


Subject 


Sex 


Age  in 
Years  at 
Time  of 
Referral 
to  the 
Grant 


Ambulatory 


BTsabil  ity 


Present 

Communication 

Skills 


Goals 


Symbol 
Systen 


Symbol  Level 
in  Approximate 
Years  and 
Konths  and/or 
Grade  Level 


#57 


20 


no 


#59 


17 


13 


no 


cerebral 
rtal  sy 


cerebral 
palsy 


yes/no  responses 


some  speech  lan- 
guage board,  yes/ 
no  responses 


I)  conVer* 
sat  iona 
commun  i 
cat  ion 

Z)  system 
Indepen- 
dent of 
spel 1 1 n; 
and 

reading 
3)  portable 
commun  i 
catton 


1) 


2) 


3) 


ndepen 
dent 
commun t 
cati  on 
portabi < 
commun  t  " 
catton 
conVer* 
sational 
commun  i 
cati  on 


ps  ctures 
redding 


R1  iss 
symbol s 


8*2  years 
1-2  grade 


approxfmatel). 
150  symbols 
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Table  I 


Profiles  of  Subjects  Who  Participated  in  the  Project 


Subject 


Sex 


Age  in 
Years  at 
Time  of 
Referral 
to  the 
Grant 


Ambul atory 


Disabi  Hty 


Prfrsent 
Conimu>f4cat  ion 
Skills^ 


Goals 


Symbol 
Sys  ten 


Symbol' Level 
i  n  Approxi  mate 
Years  and 
Months  and/or 
Grade  Level 


IS 


15 


10 


no 


no 


no 


developmen- 
tal ty  delayed 


cerebral 
pal  sy 


epi lepsy# 
developmen- 
tal 1y  delayed 


some  signs 


alphabet  boards 
Some  sign  langu* 
age#  yes/no  re- 
sponses 


pointing^  sign 
language 


2) 


1)  develop 
cons  i  s- 
tent 
yes/no 
response 

2)  express 
basic 
needs 

I)  portable 
commun  i " 
cat  ion 
faster 
coinmunl " 
cat  ion 

3)  communi' 
cat  ion 
wi  th 
peers 
(non' 
readers) 

1)  extend 
atten- 
t  ion 

2)  develop 
language 
skills 


American 
Sign 
Language 


pictures 


none 


6  signs 


7-3  years 


re~ language 
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Table  I 


Profil  ;s  of  Subjects  Who  Participated  in  the  Project 


Age  in 
Years  at 
Time  of 
Referral 
to  the 
Grant 


Ambulatory 


IXisabi  I  i  ty 


Presen  t 
Commun I  cat  ion 
Skills 


Goals 


Symbol 
Sys  tCR 


Symbol  Level 
in  Approximate 
Years  and 
Months  and/or 
Grade  Level 


no 


yes 


no 


no 


ce rebral 


cerebral 
palsy 


cerebrol 
palsy 

Po%t  trauma 
(drown ing) 


commun  I  cat  ion 
boardi  yes/no 
responses 


Sign  language, 
yes/no  response 


y^b/no  response 


some  yes/no  re- 
sponses 


I) 


2) 


3) 


I) 


2) 


faster 
commun! 
ca  t  i  on 
error- 
cor  rec 
t  ion 
capabi ) 
ity 

i  ndepen 
den  t 
opera- 
tion 

i  ndepen 
den  t 
commun r 
cation 
commun 1 ' 
cation 
wi  th 
non" 
s  i  gners 


express 
needs 


)) 
2) 


make 

choi  ces 

express 

wants 

and 

needs 


spel 1 i  ng 
reading 


American 
Si  gn 
Language 


p  ictures 


pictures 


3rd  grade 
2nd  grade 


approxi  mate1> 
100  signs 


2-1 


approximate) 
100 
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Table  1 


Profiles  cf  Subjects  Who  Participated  in  the  Project 


Subject 


Sex 


Age  in 
Years  at 
TIcfte  of 
Referral 
to  the 
Grant 


Ambulatory 


Ofsability 


Present 
Communication 
Ski  lis 


Goal  s 


Symbol 
Systen 


Symbol  Level 
in  Approximate 
Years  and 
Mohths  and/or 
Grade  Level 


16 


no 


cerebral 
palsy 


/ 


yes 


mi  Id  cerebral 
palsy 


11 


no 


cerebral 
pa  Isy 


22, 


yes/no  responses* 
gestures*  head- 
pointer  wi  th 
communication 
boards 


verbal  yes/no 
typewriter*  com- 
munication board* 
gestures 


pointing  with 
communication 
board  *  typi  ng  t 
yes/no  responses^ 
gestures 


1) 

2) 
3) 


partict 
pant  in 
group 
discus- 
sions 
express 
feel ing< 
ask 
ques- 
tions 


1)  partici 
pdte  in 
group 

d Iscus- 
s  ions 

2)  ask 
ques- 
tions 

3)  express 
feel Ings 

1)  full 
range 
communl* 
cation 

2)  portable 

3)  indepen- 
dence 


pictures 


spel  1  i  nc 
reading 


spe  1 1 1  ng 
reading 


8-3 


3rd  grade 

a)  1st  grade 
level 

b)  higher  fo 
f unct  ion 
terms 


2nd  grade 

a)  1st  grade 
level 

b)  higher  fo 
function 
terms 
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Table  1 


Profiles  of  Subjects  Who  Participated  in  the  Project 


Subject 


Sex 


Age  I  n 
Years  at 
Time  of 
Referral 
to  the 
Grant 


Ambulatory 


Oisability 


Presen  t 
Communication 
Ski  Its 


Goats 


Symbol 
Systen 


Symbol  Level 
in  Approximate 
Years  and 
Months  and/or 
Grade  Level 


#85 


10 


yes 


progress i ve 
netachroifiat  I  c 
leukodystro- 
phy; deafness 


vocal  I zes,  si gns , 
gestures 


I) 


no 


#87 
^86 


12 

7 


24 


no 


yes 


hydroencepha I 
itis,  cere" 
bra  I  palsy 


cerebral 
pa  Isy 

cerebra  I 
palsy 


2) 


voca  ^   !  I ng  ,  touch 
ing,  facia)  ex- 
pressions 


$0%  intelligible 
speech,  typewri  t^^i 
headpoi nter 
yes/no  response 


commun I 
cation 
system 
for  use 
wi  th 
stran* 
gers 
commun t 
'"ation 
system 
for  use 
in  case 
his  con 
d it  ion 
deteri- 
orates 


1)  develop 
yes/ no 

2)  express 
fe«l  Ingi 

mat  nstream 
i  ng 

develop 
expressive 
language 
needs 


words 
spel 1 1 rg 


photo- 
graphs 


words 
spel 1 1 ng 


picture!  3-0 


2rd  grade 
2nd  grade 


re  language 


12-1 


or- 


Table  1 


Profiles  of  Subjects  Who  Participated  In  the  Project 


Subject 


Sex 


Age  in 
Years  at 
Time  of 
Referral 
to  the 
Grant 


Ambulatory 


Disability 


Present 

Communication 

Skills 


Goals 


Symbol 
Systen 


Symbol  Level 
i  n  Approximate 
Years  and 
Months  and/or 
Grade  Level 


#91 


#120 


13 
6 
16 


16 


no 


yes 


no 


yes 


cerebral 
n^^lsy 


developmen 

tal ly  delayed 

ss  '  *  - 

5t 


PQ55|bly  au- 
tistic , 
ce rebral 


pal  sy 


mi  Id  cerebral 
palsy, 

hearing  loss 


yes/no  response 


screaming,  he=id 
banging 

yes/no«  communica 
tjon  boards  Uufco 
Matrix 


gestures^  some 
speech  and  si  gn- 
ing^  some  typing 
and  wri  ting, 
communication 
board 


exp  ress 
needs 

express 
needs 

1)  indepdn' 
dence 

2)  academic 
communi* 
cation 


I) 


2) 


3) 


i  ndepen- 

dent 

communi 

cat  ion 

portable 

communi 

cation 

communi  - 

cation 

wtth 

people 

who  can 

not  rea< 

express 

i  deas 


pi ctures 


01 ctures 


p ictures 


pictures 
words 


3-0 

not  testable 
7-8 


]-Z  grade 
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Table  1 

Profiles  of  Subjects  Who  Participated  in  the  Project 


Subject 


Sex 


Age  i  n 
Years  at 
Tin>e  of 
Refer  ra  I 
to  the 
Grant 


Ambulatory 


Oi  sabi  I  i  ty 


Present 
Communication 
Skil  U 


Goals 


Symbol 
System 


Symbol  Level 
in  Approximate 
Years  and 
Honths  and/or 
Grade  Level 


m2 


12 


no 


?.8 


13 


15 


no 


yes 


anoxia-post 
surgery 
motor  disabil 
Ety/dysf unc- 
tion 


expression^  eye 
movement t  head 
movement 


cerebral 
pa  I  sy 


cerebral 
palsy»  retar' 
dat  ion 


speech  for  yes/no^ 
communication 
board 


gestures^  some 
speech t  communi 
cation  board 


I) 


2) 


3) 


I) 


2) 


3) 


i  ndepen 
dent 
communi 
ca  Cion 
gain 
atten- 
tion 

portable 
communi- 
cation 
express 
needs 


I  )  express 
needs 

2)  initiate 
communi - 
cation 


express 

needs 

and 

feel i  ngs 
communi - 
cate 
wi  th 
those 
who  do 
not  s  Egr 
Initiate 
communi 


pictures 


pictures 


p  ictures 


reported  at 
about  age 
level 


no  basal 
estabi ished 
on  PPVT 


2-1 
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Table  ) 


Profiles  of  Subjects  Who  Participated  in  the  Project 


Subject 

Sex 

Age  i  n 
Years  at 
Time  of 
Referral 
to  the 
Crant 

Ambulatory 

Otsdbil ity 

Present 
Communication 
Skj lis 

Goals 

Symbol 
System 

Symbol  Level 
In  Approximat* 
Years  and 
Months  and/or 
Grade  Level 

#135 

M 

21 

no 

cerebral 
palsy 

speech »  typing 

1)  system 
to 

augment 
wrI  t  ing/ 
typing 

2)  Comple- 
tion snC 
edi t  ing 
of  home- 
work 

3)  Indepen- 
dent ac- 
cess to 
system 

spel 1 ing 
reading 

lOth  grade 
llth  grade 

#138 

H 

18 

No 
« 

cerebral 
palsy 

facj  al  expression , 
eye  movement 

1)  consis- 
tent 
yes/no 

2)  make 
choices 

3)  expre<:s 
needs 

pi  ctures 

no  basal 
estabi tshed 

#lit3 

ERLC 

H 

3u 

yes 

cerebral 
palsy 

facial  express i on f 
few  si gns  »  some 
speech^  communica" 
tlon  boards  typinc 
wr ! t1 ng 

1)  portable 
commun  i  * 
cation 

2)  continu- 
ous/In' 
depen- 
dent ac* 

(cpnt,) 

reading 
spel 1 ! ng 

5th  grade 
4th  grade 

Subject 

P 

Sex 

F 

Age  i  n 
Years  at 
Time  of 
Referral 
to  the 
Grant 

*rof i  les  of  Stjbj< 
Ambul atory 

m 

Table  r 
!cts  Who  Partic 

Disabi  1  ity 

pated  in  the  Proje< 

Present 
Communication 
Ski  Its 

:t 

Goals 

Symbol 
Systen 

9 

Symbol  Level 
in  Approximate 
Years  and 
Months  and/or 
Grade  Level 

(cont. ) 

ERLC 
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13 

Yes 

Downe's  Syn- 
drome 

pointing,  some 
speech,  signing 

cess  to 
system 
3)  corifcmini- 
catlon 
faster 
than 
present 
system 
communi- 
cate 
with 
people 
who  can 
not  reac 

1)  system 
to 

common  i ' 
cate 
with 
people 
who  do 
not  sigt 

2)  1  nae pen- 
dent ac 
cess  to 
system 

3)  portable 
commun I ' 
cation 

pictures 

2-5 

33 
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Table  1 

Profiles  of  Subjects  Who  Partictpated  in  the  f^roject 


Subject 


Sex 


Age  in 
Years  at 
Time  of 
Referral 
to  the 
Grant 


Ambulatory 


Dtsabt 1 i  ty 


Present 
Communication 
Skills  ' 


Goal  s 


Symbol 
System 


Symbol  Level 
in  Approximate 
Years  and 
Months  and/or 
Grade  Level 


#U8 


#152 


19 


20 


17 


no 


cerebral 
palsy 


yes 


anoxia  due 
to  Mtness 


no 


cerebral 
palsy 


s I gni ng 


some  speech* 
pointing*  gestures 
facial  expression 


speech*  some  pic- 
ture cards 


1)  combine 
two  or 
more 
symbols 

2)  Communi' 
cation 
system 
for 

conver* 
sat  ion 


1)  cormiuni' 
cat  ion 
system 
for 

conver- 
sation 

2)  indepen* 
dent 
access 
to 

systeo' 

t)  communE' 
cat  ion 
system 
to  aug*- 
ment 
speech 


pi  ctures 
wi  th 
words 


pictures 


pictures 

with 

words 


2-5 


2-1  t 


3-3 


■  3o 


Table  1 


ProfMes  of  Subjects  Who  Participated  in  the  Project 


Subject 


Sex 


Age  i  n 
Years  at 
Time  of 
Referral 
to  the 
Grant 


Ambulatory 


Disability 


Present 

Communication 

Skills 


Goals 


Symbol 
Systen 


Symbol  Level 
i n  Approximate 
Years  and 
Months  and/or 
Grade  Level 


#158 


16 


yes 


cerebra I 
palsy,  sei 
zures 


pointing,  some 
speech 


II 


no 


cerebra  I 
palsy 


facial  expression 
eye  movement 


#160 


no 


cerebra  I 
palsy 


facial  expression 
some  si  gni ng 


.?6 


1)  one-to- 
one  con 
versa- 
tion 
contmuni 
cat  ion 
with 
stran- 
gers 
i  ndepen 
dent  ac- 
cess to 
system 
portable 
cotnmuni 
cation 


2) 


3) 


t) 


2) 


») 


2) 


be  able 
to  make 
def  Ini  t< 
choices 
rellabU 
yes -no 
response 

contmun  i 

cat !on 

system 

system 

which 

provide 

rellAb^d 


pi cture 


pi cturej 


unknown  due  to 
physical  limi- 
tations 


pi cture 


pre-- language 


O 
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Tab  1  e  1      (con  t  i  nuej  .  .  . ) 
Profiles  of  Subjects  Who  Participated  in  the  Project 


Evaluation  Procedure  in  Which  Subject 
Was  Included 

Subject 

1  nterface 
Site 

1 nterface 
Placement 

Recommended 
Solution 

Efficacy  of 
Assessment 
Dow 

Device-Subject  . 
Characteristics 
Hatch 

Percei  ved 
Ef f icac/ 
of  Systems 

heaa 

helmet 

laptray»  picture/ 
word  boards  1  ight 
beam  indicator 

X 

if  HO 

ri^nt  ano 
left  hand 

front  hori- 
zontal wi  th- 
in 12" 

continue  school 
program 

* 

cause"ef  feet 
training  wi  th  toy 
dog 

m 

unl imi  ted 

head 

head 

front  hori- 
zontal 

helmet 
helmet 

mi  niboards  wi  th 
photographs  + 
known  pictures 
B1 issymbols 
communication  boar( 
with  pictures^ 
light  beam  indica- 
tor 

communication 
board  wl  th  pic- 
tures, 1 ight  beam 
1  ndlcator 

X 

y 

X 

X 

A 

X 

X 
X 
X 

#52 

left  haitd 

within  12" 
left/front 

mini  board  with 
pictures  and  words 

X 

#55 

ERIC 

left  hand 

front  hori- 
zontal with- 
in 12" 

mini  board  with 
pictures 

X 

X 
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Table  1      (cOn^pFued  .   ,  .) 

Profiles  of  *;ubjects  who  Participated  in  the  Project 


Evaluation  Procedure  in  Which  Subject 
Was  Included 

Subject 

Interface 
Site 

Interface 
P) acement 

Recommended 
Sol uti  on 

Efficacy  of 
Assessment 
Flow 

Device-Subject 
Character  i  sti  cs 
hatch 

Perce i  ved 
Efficacy 
of  Systems 

4  So 

head  and 
chi  n 

sides  and 
under  chin 

TRS-SO  microcom- 
puter system^Bl iss 
input  and  alpha-^ 
numeric  output 

X 

X 

"57 

left  hand 

head 

at  mi d 1 ine 
9'*  in  front 

12"  in  front 

miniboards  wt  th 
pictures,  Btlssym* 
bol s  wi  th  words 
) aptray  ,  min  iboard , 
1 1  ght  beam  1 ndi ca* 
tor 

V 

A 

X 

X 

right  fin* 
ger 

not  limited 

1  ight/tone  box 

X 

#61 

left  finger 

front  hori" 
zontal 

miniboard  wi  th 
pictures 

X 

^67 

unl 1  mi  ted 

unl i  mt  ted 

continue  school 
program 

#68 

head 

front  hori  * 
zontal 

Apple  nicrocom^ 
puter  system 

X 

#71 

left  hand 

not  limited 

minrboards  wi  th 
pi  cturcs 

X 

X 

X 

#72 

left  hand 

front  t  ^rt* 
zontal 

miniboards  wi  th 
pi  ctures 

X 

X 

X 

■  ER?C|,-. 

hiad 

/ 

front 

mi  nt  boards  wi  th 
pi  ctures 

X 

41 



^K.  

\ 

Tab+ei  (cont^Bed"  *  r-  )      -  — 

"  

m 

r  ro  r  1  1  es  or  ^ud j ec ls  who  r a r  t  i  c  i  pa  tea^  i  n  tne 

Project 

- 

Evaluation  Procedure  in  Which  Subject 
Was  Included 

Subject 

1  nterfdce 
Site 

Interface 
Placement 

Recommended 
Sol  lition 

Efficacy  of 
Assessment 
Flow 

Device-Subject 
Character! st! cs 
Match 

Perceived 
Efficacy 
of  Systems 

#75 

head 

front 

light  beam  indica- 
tor with  present 

COiTWTKJn  J  Ca  L 1  On 

boards 

X 

X 

X 

both  hands 

nn    1  t  ffl  1  t" 

rev  1  be  p rcbc n l 
communication 
book»  alphanumer  ic 

X 

X 

X 

ri  gbt  hand 

front 

Apple  microcom- 
puter system 

X 

X 

X  . 

#85 

left  band 

fronts  hori- 
zontal t  close 
to  body  due 
to  visual 
problems 

si  tuatmn  speci  f  ic 
.  mi  ni  boards-even- 
tual ly  a  communi- 
cation book 

X 

X 

#86 

right  hand 

front 

peppy  puppy  for 
ski  1 1  training 

X 

X 

#87 
#88 

left  hand 
ei  ther  hand 

front,  hori- 
zontal 
no  1 imi  t 

none 

communication  book 
wi  th  pictures 

X 
X 

X 

#91 

head 

helmet 

light  beam  indica- 
tor and  miniboards 

X 

X 

O 

ERLC 
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Tab  I  e  I      ( i  iii^pm  I  I 

ProfFles  of  Subjects  Who  Participated  in  the  Project 


Evaluation  Procedure  in  Which  Subject 
Was  tnci uded 

Subjec  t 

\  nterface 
Site 

Interface 
Placement' 

Recommended 
Sol ution 

Efficacy  of 
Assessment 
Flow 

Device-Subject 
Characteri  s  1 1  cs 
Match 

Perce! ved 
Efficacy 
of  Systems 

#95 

right  and 
lert  hands 

fronts  hori' 
zontal  wi  thi n 

none 

nead 

front 

communication  board 
wi  th  pictured 

X 

X 

X 

mo 

left  and 
ri  ght  hand 

front  hori' 
zonta) 

handlvoice  HCI10 

X 

X 

X 

#126 

head 

swi  tch  or 
swi  tches 
mounted  at 
side  of  head 

-OR' 
helmet 

training  on  Zygo  16 
usi ng  tread  swi tchci 
-OR- 

LBI 

X 

#129 

left  hand 

front  hori' 
zontal  wi  thin 
12"  to  16" 

si  tuation  speci  f i  c 
mi  niboards 

X 

X 

X 

#132 

left  and 
r i  ght  hand* 
prefe^'ence 
for  ri  ght 

front,  hori- 
zontal wi  thin 
19" 

s \ tuation  spec  i  f  i  c 
mintboards-nfOti  va- 
tion  program 

X 

X 

X 

#135 

left  foot 

front,  hori- 
zontal 

Apple  1 1  microcom* 
puter 

X 

X 

ERIC  4 
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Table!"  -(continued  ;  , 
Profiles  of  Subjects  Who  Participated  in  the  Project 


Evaluation  Procedure  in  Which  Subject 
Was  Included 

Subject 

1 nterface 
Site 

Interface 
Ptacenfont 

Recommended 
Sol utton 

Efficacy  of 
Assessment 
Flow 

Oevice-Subject 
Characteristics 
Match 

Perce  i  ved 
Efficacy 
of  Systems 

#138 

head 

swi  tch  mounte< 
behi  nd  head 

-OR- 
he  1  met 

tread  or  leaf  swit- 
ches to  activate 
light/tone  box  and 
to  train  on  2ygo 
at  school 
-OR- 

LBI  wi  th  mi  niboards 

X 

right  hand 

fronts  hori- 
zontal wi  thin 
22" 

handivoice  HCIIO 
-OR- 

sharp  memowri  ter 

X 

right  and 
left  hand 

fronts  hori- 
zontal wi  th*  n 
22" 

communication  book 
-OR- 

si  tuation  speci  f ic 
mi  niboards^ 
motivation  program 

X 

V 
A 

X 

ri  ght  hand 

not  1 imi  ted 

situation  spec! fic 
minlboards^ 
motivation  program 

lefc  and 
ri  ght  hand 

fronts  hori- 
zontal wi  thi  n 

communication  book 
-OR- 

situation  specific 
miniboards^ 
motivation  program 

X 

X 

X 

#152 

ERIC 

)eft  and 
ri^t  hand 
with  left 
preferred 

fronts  hori- 
zontal wi  thin 
I6i"  or  at 
left  arm  of 
wheelchai  r 

traini  ng  wi  th  Zygo 
tread  swi  tch  3nd 
situation  specific 
mini  boards 
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Table  I      (continued  •  .  0 
Profites  of  Subjects  Who  Participated  in  the  Project 


Subject 

interface 
Site 

Interface 
Placement 

Recommended 
Sol ut ion 

Evaluation  Procedure  in  Which  Subject 
Was  Included 

Efficacy  of 
Assessment 
Flow 

Device-Subject 
Characteristics 
Hatch 

Perceived 
Efficacy 
of  Systems 

mo 
o 

ERIC 

right  hand 

right  hand 
left  hand 

fronts  hori- 
zontal wi  thin 
22" 

to  the  right 
of  midi ine 

to  the  left 
of  the  mid- 
1  ine,  wi  thin 
6" 

communication  book 
-OR- 

situatton  specific 
min  iboards 

switch  training 
followed  by  further 
assessment 

training  on  Zygo 
wi  th  leaf  swi  tch» 
training  for  item 
identi  f ication 

X 
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Procedures  and  Philosophy 


ERLC 


Initial  Assessmwt  of  Non-Oral  Individuals; 
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Abstract 


Methodologies  and  philoGophy  pertaining  to  the  initial 
assessment  of  nm-oral  incSividuals  are  presented  and  specific 
questicns  and  fonts  are  described  as  a  basis  ^  the  develcp- 
inent  of  an  assessment  bool*   The  rationale  for  selecting  cer- 
tain items  and  proc  iures  is  discussed* 
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2. 

Introducticm 

Pec^le  seek  evaluations  tac  augmentative  oomiunication 
systenB  for  vaurious  reasons.  Seme  individuals  ht^vc  no  method  of 
aommjication.    This  creates  frustration  ^:oc  the  family,  care 
providers  and  the  individual.   Vote  oocnnonly  the  individual 
for  vihom  help  is  sought  has  aone  msde  of  oainunicaticn,  but  it 
is  unsatisfactory.   The  individual       only  be  able  bo  re^cjnd 
with  yes^no  answers  bo  questions.   Frustration  nay  be  frequent 
if  the  appropriate  questions  are  not  asked  and  the  non-oral 
person  may  sijtply  give      or  beccme  passive  as  a  result.  It 
is  sometimes  easier  bo  say  yes  to  something  the  speaker  mmtions 
than  to  continue  bo  try  to  ooranunicate  when  rc  one  seems  bo 
understantS.  Speed  of  oomnunication      anotl^r  frequent  problem. 

In  cMTder  bo  iJH>rove  speed,  a  new  ^stem  rr  alternative 
cofimunication  strategies  may  be  required.    Soneti^^dS  face  bo 
face  ooimiunicatior  is  possible  but  problems  arise  when  the 
oomnonicator  needs  to  use  the  telept^one  or  speak  bo  a  Irurge 
group.  Mhen  we  think  of  ccmnunication,  \fe  usually  think  of  oral 
cofimunication,  but  some  f^rms  of  ootmunicaticn  require  writing, 
printing  or  computations.    The  non-oral  individual  may  have 
physical  problems  whi<:h  al^  interfere  with  writing  thus 
creating  a  need  for  graphic  representation  of  some  kind.  These 
i<|nri<!  of  needs  and  frustrations  may  lead  the  non-^oral  individual 
to  seek  assistance. 
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General  Procedures 

The  material  and  format  used  &x  an  initial  assessmmt  and 
subsequent  assessments  may  vary  twt  usually  gather  similar  ir*- 
fornation.  Some  ether  authors  viho  preset  assessment  approaches 
include  Harris  and  vantierteiden  {no  date) ,  Perrry  et  al.  (1979) , 
Montgocnery  (1980),  McDonald  (1980),  and  Silvemtan  (1980). 

The  first  step  in  nost  assessments  is  to  gather  inf<OTB- 
tion.  Initial  information  gathering  may  be  achieved  in  one  of  a 
nuniDer  of  vrays.  Soma  testers  prefer  to  send  forms  bo  the  client 
and  significant  others  (significant  others  are  those  who 
interact  with  and  spend  appreciable  amounts  of  time  with  the 
client)  to  be  filled  out  and  returned  befc^-e  they  see  the 
client.   Sane  even  request  a  video-tape  of  the  client.  Hiese 
procedures  are  particularly  useful  when  the  cliwt  may  live  some 
distance  from  the  center  and  the  evaluation  may  need  to  be  done 
in  one  session  oc  on  biK?  oons^^tive  days. 

Sane  testers  like  to  gather  infcrnation  from  other  sources 
regarding  the  cliait's  abilities  before  they  see  the  client^ 
while  others  prefer  to  wait  until  the  client  is  seen  and  to  only 
select  and  ask  for  infornation  legarding  areas  they  stiJl  need 
to  know  more  about,   'rfe  tend  to  use  the  latter  ^proach  since 
the  former  sometimes  produces  files  full  of  information  which 
are  of  little  practical  use. 

Syove  testers  prefer  to  do  their  own  testing.    Even  if  a 
test  has  been  administered      scmeone  befc^-e,  they  repeat  it. 
At  our  Center  we  prefer  to  use  other  people's  scores  for  recent 
testing,  when  appropriate,  since  this  decreases  the  time  need  .d 


to  test  clients  who  may  have  limited  attention  and  oieccjy. 

In  our  pcoceducesi  the  initial  testing  contact  i^  often 
partially  or  oonpletely  done  in  an  interview  fomat.  Ihis 
serves  two  very  useftl  purposes.    It  allows  the  interviewer  to 
gather  necessary  demographic  infornBtion  about  the  client  while 
offering  an  opportunity  to  establish  some  rapport.  Hiis  is  also 
a  good  time  to  explain  the  type  an*  purpose  of  testing  that  is 
to  be  done,    we  have  found  it  bo  be  worthwile  to  take  the  time 
to  explain  to  all  of  our  clieits  what  we  are  doing  and  why  we 
are  doing  it.    'Rie  coinplexity  of  the  explanation  is  adjusted  to 
the  perceived  ability  of  the  client  bo  understand.   We  have 
found  that  this  results  in  ew^ellent  cooperation  on  the  part  of 
the  clients  as  well  as  a  reduction  in  his/her  level  of  anxiety. 

Itie  assessmwt  procedures  described  here  are  what  we  call 
an  initial  assessment.    In  rare  instances^  this  is  adequate  to 
make  a  reoonmmdation.    In  mst  cases  it  is  an  initial  step  and 
more  extensive  assessment  procedures  are  required.   Hie  time 
needed  to  oonplete  the  entire  initial  assessmwt  is  usually 
about  one  to  two  hours.    'Riis  deperds  to  a  large  extent  on  hew 
much  information  the  participants  provide  and  hew  quickly  the 
cli^t  can  respond  bo  requests  bo  do  certain  tasks. 

Initial  Assessment  Procedures 

The  initial  assessment  OMsists  of  three  parts;    a  general 
interview^  a  oonmunication  interview  and  a  testing  section  which 
involves  requiring  the  client  to  do  certain  tasks.    The  general 
interview  is  divided  into  four  major  sections;    reasons  for 
referral,  functional  piiysi^al  abilities,  educational  and  social 
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experiences,  and  the  perscm's  ability  to  indicate.  The 
oOTinunication  interview  has  five  maior  sections;    past  and 
present  oonmunication  syst^iB,  current  oommunicaticn  ^stCTi 
description,  symbol  system^  tlie  method  of  selection  and  types  of 
messages  v^ich  may  be  produced  by  the  system,  and  attention  and 
rrotivatior,.   The  client  tests  contain  four  major  sections: 
motor  abilities;  location,  type  and  size  of  synibol  system; 
observation  of  use  of  present  ooimunicaticn  system  and  gweral 
observations  ty  the  tester*  | 
General  Interview  v 

Hie  first  portion  of  the  assessment  involves  an  interview 
with  the  client  and/or  significant  others*   The  initial  part  of 
the  interview  concerns  the  reason  for  referral.    Since  the 
client  may  also  have  other  things  foe  which  he/she  is  seeking 
assistance,  the  reasons  for  referral  are  prioritized.  Ihis 
gives  the  tester  an  idea  of  the  iirportance  of  each  item  to  the 
the  client  and  significant  others.    The  second  section  deals 
with  how  familiar  the  elicit  arid  significant  others  are  with 

/ices  and  if  they  already  have  a  preference*  Knowing  this  can 
prevent  misunderstandings.    Lacer  in  the  assessment  a  simple 
demonstration  of  the  item  preferred  ty  the  nUent  may  shew  the 
cliait  just  how  appropriate  the  item  is  or  is  not. 

The  next  item  discussed  in  the  initial  assessmmt  is  func- 
tional physical  abilities.   The  nature  of  the  person's 
disability  is  discussed  in  terms  of  whether  it  is  a  stable  or 
changing  problem.    Questions  are  asked  regardiiig  the  person's 
contact  with  the  surroundings  and  their  distractability*  Hiis 
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is  iirpoctant  information  in  terms  of  future  testing  and  in  terms 
of  what  types  of  systems  may  work  for  the  individual.    If  the 
person  is  easily  distractedi  any  su^rfluous  visual  or  auditory 
signals  should  be  avoided  on  a  device.  Very  inportant  questions 
are  those  involving  the  parts  of  the  body  over  vAiich  the  person 
has  the  best  control.    Ttiese  body  sites  may  be  used  to  directly 
select  items  for  ooitiiiunication  or  to  control  a  switcn  or 
switches  v4iich  may  be  used  to  make  selecticsis  (Cook  and 
Barker,  1982). 

Medical  information  regarding  medicatloni  seizures, 
choking,  and  surgical  procedures  are  all  useful.  Medication 
may  influence  changes  in  the  person*s  behavior.   Seizures  or 
choking  may  preclude  the  use  of  some  devices  or  switches  to 
control  devices  since  they  may  create  safety  hazards.  Surgical 
procedures  may  effect  changes  such  as  increasing  or  decreasing 
range  of  motion  or  accuracy  of  movement  of  various  parts  of  the 
body.   This  can  seriously  influence  the  selection  of  a  site  to 
be  used  to  make  oonmunication  selections.    Knowledge  about  past 
or  present  therapy  can  be  very  helpful.  Hiis  may  define  the  ex- 
pected progress  or  regression  in  physical  abilities/  as  well  as 
defining  situations  in  vAiich  connwnication  is  needed.    If  the 
person  spends  time  in  therapy,  vocabulary  needed  to  conmunicate 
in  that  situation  will  nt^  to  be  considered.    A  question  re- 
garding reflexive  behaviors  is  included  since  severe  startle  or 
atonic  neck  reflexes  may  interfere  with  or  preclude  the  use  or 
certain  types  of  devices. 

The  next  sectiai  allows  the  tester  to  acquire  informatiai 
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about  devices  v4iich  were  previously  usedi  are  presently  used  or 
will  be  used  in  the  future,    information  about  the  person's 
adjustments  to  previous  devices  can  adU  very  useful  information 
regarding  the  probability  of  success  for  a  new  device.   Hie  use 
ox  a  large  number  of  devices  at  one  tiro  may  lead  to  a  '•gadget 
tolerance'*  probl^.   The  consideration  of  bar  a  wheelchair, 
bracesi  or  other  devices  tnay  add  to  oc  dtetract  from  the  ability 
to  use  a  ooimiunication  system  is  important.   Freqiraitly  other 
devices  are  attached  to  wheelchairs  or  nust  acocmmodate  the 
wheelchair.  For  this  reason,  additional  infomatiOT  is  acquired 
about  the  vAieelc'iair  (if  the  persoi  presently  uses  a  wheel- 
chair.) 

The  follcwing  section  concerns  perception  and  memory 
(Table  1) .    It  is  essential  that  e  tester  be  aware  of  sensory 
acuity  and  memory  problems  whenever  possible.   Hiese  can 
influence  test  results,  device  selection  and  success  of  device 
use.   The  questions  presOTted  cover  topics  from  low  level 
awareness  skills  to  higher  level  acuity  and  perceptual  abilities 
in  touch,  vision  and  hearing.  The  respondents  are  also  asked  if 
any  known  memory  problems  exist.  Itia  answers  to  these  questions 
may  alert  the  tester  to  ntriif ications  vAiich  may  be  necessary  in 
selecting  assessment  materials  and  procedures. 

In  the  third  irajor  section  of  the  initial  interview,  educa- 
tic^l  and  socicl  e^^riences  are  discussed.   Questions  are 
asked  oOTcerning  the  length  of  time  the  person  has  been  in 
school  a^yi  the  kinds  of  educational  and  social  es^riences  the 
person  has  had.   A  question  is  also  asked  about  significant 
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others  in  the  environmait  and  any  possible  physical^  sensory  or 
cognitive  problene  vAiich  might  prevent  cxamunication  on  the 
part  of  the  receivers.    Due  to  the  nature  of  ocrmunication,  it 
is  iitiportant  to  know  quite  a  bit  about  che  receiver  as  well  as 
the  sender.    Specific  questions  are  also  asked  about  school 
goals  and  objectives  such  as  those  stated  in  an  Individual 
saucational  Plan  (lEP).    If  there  are  goals  in  other  areas, 
questions  about  these  are  asked  in  order  to  gain  a  better 
overall  picture  of  the  persOT's  needs  and  goals. 

!flie  last  question  in  this  portion  of  the  assessmmt  con- 
cern   the  person's  ability  to  intJicate.    If  the  person  to  be 
tested  has  a  reliable  response  then  the  interview  oc»itinues  to 
the  Cannunication  Interview.    If  the  person  caiinot  respond,  a 
prelanguage  interview  and  observation  is  reooimiended. 

!flie  inajor  results  of  this  portion  of  the  assessment  are  em- 
phasized on  the  form  ty  boxing  in  answers  to  questions  concern- 
ing the  best  control  site;  presently  used  interfaces;  special 
items  of  rote-regarding  s^sory  acuity,  perception  and  mencry; 
and  the  next  step  to  be  taken-a  ooimiunication  or  prelanguage 
interview. 

Cbninunication  Interview 

The  iirst  inajor  section  on  the  communication  interview  is  a 
table  which  defines  oonmunication  systMS  used  in  the  past,  pre- 
sently  used,  or  being  trained  for  use  (Table  2).    There  is  an 
atterrpt  to  go  from  earliest  and  itost  basic  systems  to  nore 
powerful  systems  hy  beginning  with  facial  expressiCTi  and 
continuing  to  typing,  writing,  and  so  on. 


ERiC 


59 


Uie  second  major  section  is  a  description  of  the  current 
cofimunication  syston  (Table  3) .   Ttie  system  is  defined  in  tstm 
of  its  input  syirtols  (v4hat  the  user  sees  or  hears) ,  selection 
method  output  mode  (transioit  or  long  tenn,  auditory  or  visual) 
and  syirtol  systems  (v4hat  the  receiver  sees  or  hears) .   Tt^e  size 
and  number  of  syirtols  are  specified.  Hie  array  is  described 
according  bo  its  location,  whether  a  coding  syston  is  used  and 
the  physical  size  of  the  it^ns  bo  be  selected.    If  &/fitdt\es  are 
used,  the  type,  number  and  location  au:e  described.   Hie  type  of 
output  is  defined  in  terms  of  whether  it  is  auditory  or  visual. 
Auditory  output  is  described  as  transient  (synthesized  or 
recorded  speech  pres^ited  iitmediately  idhen  selected)  or  items 
stored  in  menory  to  be  recalled  and  spoken  at  a  later  time. 
Visual  output  is  described  as  transient,  (nomentar ily  pre- 
sented or  indicated  ty  a  cursor)  or  long  term,  {pictures, 
letters,  or  words  vAiict;  are  printed  or  vAiich  are  called  from 
maiory  in  a  device.) 

Hie  syiitol  system  is  discussed  in  the  riext  major  section  of 
the  interview.   This  section  requests  information  about  the 
persOT's  language  abilities.   Hie  particular  skills  of  interest 
are  number  and  letter  recognition,  reading  skills,  ispelling 
skills,  vocabulary  abilities  (including  picture  or  symbol  recog- 
nition and  use),  grammar  abilities,  and  punctuation  skills. 
Information  about  things  such  as  grade  level  of  reading  or 
spelling  are  lOt  the  only  types  of  information  needed.  Hie 
person  nay  not  have  high  level  skills  in  general,  but  may 
function  well  with  survival  words  that  they  have  learned.  If 
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the  person  can  spell  phawtically  rather  than  using  dictionary 
Spellings,  this  ney  be  adequate  for  the  OTVircmments  in  which 
he/she  comnunicates*    Questions  oonoerning  length  of  nonnal 
utterances  and  structure  are  useful.    11%  tester  then  knows 
whether  bo  repeat  telegraphic  or  full  sentences*   TJhe  types  of 
sentences  produced  such  as  questions,  ocmnands  and  so  on  are 
also  iJtportant.   Hiis  all  provides  useful  information  regarding 
the  oofflplexity  of  the  syitibol  system  and  the  granmatical 
structure  the  person  will  need  in  order  to  comnunicate. 

The  next  section  (Table  4)  gathers  infcMrmation  about  what 
level  the  content  of  the  person's  messages  has  re^hed  and  the  ^ 
methods  used  bo  convey  the  messages.   This  content  starts  with 
basic  ideas  such  as  attracting  attention  and  expressing  enotions 
and  continues  fo  oonplex  communicaticr-  content  such  as  relating 
past  and  future  events,    if  the  cliOTt  can  produce  these  types 
of  oonmunication,  the  respont^er  is  asked  to  describe  how  each  of 
these  is  done*   These  questions  provide  additional  information 
to  that  already  gatliered  about  the  methods  of  oommunication  and 
a  better  understanding  of  the  oonmunication  content,  le\'el  of 
abstraction  and  corplexity. 

Questions  regarding  attention  and  notivation  are  asked 
next.    These  provide  information  to  the  tester  regarding  what 
kinds  of  things  the  client  attends  to  best  and  for  how  long. 
This  nay  prove  very  useful  in  planning  and  administering  tests. 

Cofimunication  goals  are  the  last  topic  in  this  section. 
As  mentioned  earlier,  it  is  very  iiiportant  to  clearly  define  the 
goals  of  the  client  and  significant  others.    A  failure  to  do 


61 


this  iray  lead  to  the  solution  of  the  wrong  problent  and  produce 
misunderstandings/  added  e^p^se^  wasted  tijn&  and  frustration 
for  everyone. 
Testing 

The  final  portion  of  the  initial  evaluation  is  the  client 
test  section.    All  of  the  previous  material  described  here  in- 
volved interviewing  for  information  gathering.  This  portion  re- 
quires the  client  to  participate  in  activities  bo  verify  and 
more  carefully  define  the  physical,  sensory,  and  language  capa- 
bilities of  the  clieit.         first  section  pertains  to  physical 
and  sensory  abilities.    H>e  first  task,  shown  in  Figure  1, 
requires  that  the  client  attenpt  bo  do  eight  grasp  tasks  with 
each  hand.    Ihe  purpose  is  to  define  the  individual's  hand 
function  which  may  be  incorporated  in  directly  selecting  itt^Jits 
or  using  switches  to  select  from  an  array. 

The  second  task  involves  arm  and  hand-range.  This  involves 
placing  a  28  by  22  inch  sheet  of  cardboard  in  front  of  the 
client  with  nine  evenly  spaced  three  inch  squares  drawn  in  black 
ink.  The  cardboard  is  centered  in  relation  to  the  person's  body 
and  the  person  is  asked  to  touch  each  scjoare  and  then  the 
corners  of  each  square  in  sequence  from  upper  left  to  upper 
right,  to  lower  right  and  lower  left.  The  person  uses  first  one 
hand  to  do  the  task  and  then  the  other .   What  areas  can  be 
reached  most  easily  and  accurately,  which  hand  is  best,  and 
whether  the  person  is  rapid  and  accurate  during  tracking  i4ien 
getting  to  the  square,  selection,  and  pointing  to  the  corners  of 
the  square  are  noted. 
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Additional  movements  of  the  arm  and  hand  are  tested  next 
as  shown  in  Table  5.    The  client  is  qiven  something  to  hold, 
such  as  a  cup  a:  toy  and  asked  or  shown  how  bo  lift  it  about  six 
inches,  rotate  it  as  if  tD  pour,  rotate  it  in  the  opposite 
d  iTection,  turn  it  upright  again,  move  six  inches  to  the  left, 
six  inches  tD  the  right  and  pull  it  back  as  closely  to  the  body 
as  possible.    If  it  appears  that  the  client  does  not  have 
adequate  arm  and  hand  ncvertient  to  directly  c;elect  or  accurately 
use  a  s^itdh.  or  switches,  the  use  of  other  body  parts  is  tested. 

person  ts  asked  to  irove  each  knee  to  the  left  and  right, 
open  and  close  the  jaw,  blow  and  sip,  and  produce  a  sound  or  a 
variety  of  sounds.    These  all  offer  possibilities  for  oMtrol- 
ling  switches  since  there  are  switches  that  may  be  controlled 
by  mechanical  mwemOTts  (knee  or  jaw  action)  pressure  differ- 
erenoes  (puff  or  sip  switches)  or  be  activated  by  voice. 

Other  sites  ^ich  are  cc^sidered  in  sc^vne  detail  are  foot 
and  head  use.    Foot  reuige  and  accuracy  is  measured  by  a  method 
similar  to  that  used  for  the  hands.    A  sheet  of  cardboard  22  by 
18  inches  is  placed  under  one  foot  with  the  heel  resting  at  the 
midline  of  the  back  edge.  The  sheet  contains  nine  evenly  spaced 
one  inch  squares  drawn  in  black  ink.    The  person  is  asked  to 
point  with  the  large  toe,  or  any  other  part  of  the  foot  that 
he/she  can  control,  to  each  square.  The  cardboard  is  then  noved 
to  the  othei:  foot.    Again  the  time  to  get  bo  the  square  is 
evaluated  as  veil  as  the  accuracy  of  selection. 

The  head  is  the  last  body  site  evaluated  (Table  6).  The 
person  is  asked  tD  move  his/her  head  horizontally,  vertically 
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an(3  to  tilt  it.   The  ncvement  is  then  evaluated  in  terms  of  no 
movement^  partial  mmsxefit,  or  full  ncven»it  equivalent  bo  that 
of  an  able  bodied  person.    Questions  are  asked  about  past  and 
present  use  of  headpointersr  reflexive  hesd  itovemmts  which  may 
interfere  with  voluntary  novement^  and  at;y  head  restraints 
to  maintain  posture.   Ttie  last  series  of  questions  ^aravides 
inportant  information  regarding  the  suooess  of  any  he^d 
activated  system.    If  a  headpointer  ymc  osed  at  one  time  and  is 
no  longer  used^  this  may  provide  iicpOTtant  information  about 
ability  or  preference  related  bo  head  use.    Head  restraints 
may  prevent  the  use  of  the  head  or  may  be  sdoething  which  needs 
to  be  nodified  or  changed  if  the  head  is  the  only  or  preferable 
site  for  activating  a  system. 

!flie  second  major  section  of  the  initial  assessment  besting 
relates  bo  symbol  location^  type  and  sire.    Hie  first  part 
relates  bo  symbol  location.    Ttiat  is^  where  the  symbols  ma^  be 
placed  and  still  be  in  view  or  within  the  visual  field  cf  the 
cli^t.   A  rough  test  of  peripheral  vision  is  given  having 
the  client  Iook  at  a  fifiger  oc  pencil  held  directly  in  front  of 
him/her.    Soneoie  then  moves  a  finger  from  behind  the  person's 
head  bo  one  side  about  12  inches  from  the  ear  and  gradually 
moves  it  forward  in  an  arc  until  the  cliwt  indicates  that 
he/she  sees  the  finger  ty  looking  at  it^  nodding  or  using  soiib 
other  agreed  upon  signal.   The  other  side  is  then  tested.  The 
points  of  response  are  indicated  in  terms  of  approximate 
degrees*  Next  the  person  is  asked  to  track  a  moving  object  held 
at  tire  level  of  the  eyes  and  moved  horizontally.   Then  the 
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person  is  asked  to  track  the  abject  vertically  as  it  is  ncved 
from  the  level  of  the  nose  up  and  then  dow.*.    This  provides 
useful  infcrmation  regarding  wht^re  itene  niay  be  placed  to  be 
seen  wll,  and  whether  the  person  can  visually  track,  a  skill 
which  is  needed  for  any  soanning  array. 

Tlie  optimum  symbol  size  and  type  is  evaluated  next.  !ltie 
type  and  size  of  symbol  selected  to  begin  with  is  determined 
from  the  interview.  The  iterations  of  larger  or  smaller  symbols 
are  tested  until  the  gnallest  possible  size  which  can  be  seen 
well  and  produce  accurate  selections  is  determined. 

Two  items  are  presented  at  a  time  to  a  clieit.    The  items 
are  of  a  selected  size  and  symbol  type-   The  client  looks  at, 
points  to  or  selects  in  whatever  way  is  most  convenient,  the 
item  named.    Ihree  trials  of  two  items  each  are  pres^ted  each 
tbrte  the  size  cm:  type  of  symbol  is  changed  until  the  person  can- 
not see  items  any  smaller  or  understand  items  at  any  higher 
level  or  until  typewriter  print  size  and  the  use  of  rords  is 
reached  since  these  are  the  smallest  and  highest  level  tested. 
The  systems  tested  range  from  real  it^ns  to  photographs,  line 
drawings,  Blissynbols,  letters  and  words.  The  size  of  the  items 
vary  fron  approximately  three  or  four  inches  for  real  items  and 
large  letters  to  one  inch  line  drawings  and  letters  and  then 
smaller  words  and  letters  down  to  the  size  of  typewritten  items. 
Small  size  is  desirable  because  it  allows  more  items  in  a 
given  array  which  usually  allows  for  more  rapid  oommunicaction 
due  to  a  number  of  reasons:    another  page  does  not  have  to  be 
selected  fOT  additional  itemsr  frequently  used  words  or  phrases  plight 
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be  available  on  one  page  in  addition  to  an  alphabet  and  so  on. 

Optajnom  symbol  type  might  be  described  as  the  aost  pwerful 
system  that  the  sender  and  receivers  unterstand.   Power  is  a 
concept  developed  by  Meyers  (Meyers  and  Oolemanr  1982) .  The 
nore  pcwerfuX  a  system  is^  the  better  a  competent  user  can  label 
events,  name  abstract  concepts,  express  relationships,  distin- 
guish meanings  and  90  on. 

The  last  section  of  the  assessment  is  an  observation  of  the 
use  of  the  present  oonnunication  system.    If  the  person  has  a 
system  or  systems,  he/she  is  asked  to  shw  the  tester  three 
items  in  each  system  on  request.   Itie  request  and  responses  are 
recorded.    !Itie  cli^t  is  then  asked,  **Hhat  wald  you  show  me  if 

 ?■*  and  the  blank  is  filled  in  appropriately  aoocwrding  to 

the  voceibulary  presently  in  the  persoo*s  systero.   Again  three 
it^ns  are  selected  and  the  request  and  responses  recorded.  If 
the  person  'does  not  have  a  system  but  does  have  a  method  to 
indicate,  an  8  1/2  inch  piece  of  cardboard  containing  pictures 
of  six  oonmcfi  items  is  placed  in  front  of  the  subject  and  the 
above  described  procedures  are  conducted.  This  gives  the  tester 
an  idea  o£  the  persOT^s  present  level  of  functioning. 

The  last  section  of  the  assessment  is  a  check  sheet  viiich 
the  tester  is  to  cofic)lete  regarding  any  behaviors  on  the  part  of 
the  client  or  significant  others  whic*i  may  be  distracting  at  in- 
terfere with  cnt.iMnication  (Table  7).    The  iters  on  the  check 
sheet  pertain  to  things  such  as  age  afprcpriate  bdunrior, 
positioning,  eye  contact,  awareness  of  appropriate  personal 
distance,  hygiene  and  others^    Itiese  itaae  are  more  matters  of 
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personal  interaction,  ptroxemics  and  simlar  realjns  than  a  direct 
function  of  the  spfcol  ^stem,  body  part  used  bo  interact  with  a 
conminication  system  or  other  infwnation  directly  rc-TL?ting  bo 
the  selection  and  use  of  a  ooninunication  ^tem*   Hiis  does  not 
inply,  however,  that  these  are  'ess  ijipoctant.   We  ^lave  all  had 
the  experience  of  not  hearing  what  aornecna  said  because  we  were 
very  distracted  ty  the  persons  appearance,  manner  isms  oc  other 
features. 

Outcomes 

Itie  results  of  the  initial  assessnent  may  produce  one  of  at 
least  four  possible  outcomes; 

(1)    A  reoommendation  fa:  a  ccnijunication  system  or  device 
may  seem  to  be  ina[f>ropriate  because  the  person  has  ina^^quate 
language,  cognitive  or  |iiysical  skills*  Hiis  usually  results  in 
a  recomnendation  foe  training*    It  may  also  require  additional 
assessment  to  detemdne  the  level  at  vAiich  training  shtwld  begin 
and  the  partiailar  targets  to  be  addressed.    Aie  training 
program  may  then  be  directed  toward  the  developnent  of  skills 
needed  for  use  of  a  system  oc  device* 

(^)  A  referral  may  be  the  moet  appropriate  outcome  of  some 
initial  assessments.  It  may  appear  t^at  the  E^oblems  iriiibiting 
coniminication  ceu»  i^est  be  handled  tv  another  agency  or  that 
atSditional  evaluaticn  of  sensory  skills  or  speech  developnent 
should  be  done  by  approE»:iate  ^ofessionals  before  proceeding. 

(3)    In  snme  cases  the  result  of  an  initial  assessment  may 
be  the  conclusion  tnat  tht  client's  ^  ei^ent  system  cannot  be  im- 
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proved  upon.    The  presently  used  astern  :nay  have  features  which 
make  it  the  nost  eoonondcal*  fastest  or  foost  accurate  systan  for 
that  person.    A  new  ^tem  might  offer  little  or  no  ijtprovefnent 
vAiich  oxild  justify  the  expenditate  of  time  and  money  to  acquire 
it. 

(4)    The  initial  assessmait  may  not  provide  enough  infw- 
nation  bo  make  one  of  the  above  decisions  cs:  may  often  indicate 
that  a  astern  or  device  is  needed  twt  that  tiie  user's  skills 
need  to  be  more  carefully  defined  in  order  to  specify  the 
characteristics  of  the  system  or  device*   Hiis  would  then 
involve  extensive  assessment  in  one  or  all  of  the  following 
areas:   cognitive/language  (Meyers  and  Coleman,  1982)  interface 
(Cook  arA  Barker,  1982)  and  matching  device  characteristics 
(rook  and  Preszler ,  1982) . 

Philosophy 

Establishing  Goals 

The  procedures  described  here  are  based  on  a  set  of  theor-- 
etical  principles*   The  first  is  that  it  is  important  bo  define 
the  client's  and  his/her  significant  others'  goals  so  that  the 
,ippro\>riate  problem  is  being  studied  and  addressed*    {Oook  and 
Pref.2l*?c,  1982)  - 

The  gouls  for  a  client  are  frequently  described  in  rather 
broad,  general  terms,  such  as  enhance  educational  access  or  im- 
prove cofimunicaticn*    A  nunber  of  serious  problems  me^  arise  if 
these  are  not  more  clearly  defined*   No  device  or  even  a  nunyber 
of  devices  can  oonpletely  solve  the  educational  or  ooimunication 
problems  of  a  cli^t.    Since  this  is  true,  significant  others 
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may  be  disappointed  and  undermine  any  possible  success  with  a 
system  when  it  is  seen  as  not  being  a  "cure  all.**    Since  a 
^stem  or  ^stems  can  only  a3dress  a  part  of  the  problem,  the 
professional  may  see  the  solution  of  one  aspect  of  the  pMCobl^ 
as  the  major  goal  and  attenpt  to  solve  it  while  one  or  more  of 
the  significant  others  may  perceive  something  else  as  most 
inqportant.   Careful  definition  and  mutual  understanding  about 
the  goals  and  realities  of  meeting  these  goals  can  prevent 
problems  at  later  steps  in  the  process. 
Determining  Skills 

The  type  of  information  gathered  during  an  assessnent  will 
certainly  be  influenced  ty  the  philosc^)hy  and  training  of  the 
testers.   When  doing  an  assessment,  one  of  a  number  of 
approaches  may  be  used.    The  two  most  oonmon  ones  are  norm  and 
criterion  referencing. 

Mehrens  and  Lehmann  (1978,  p.  49)  define  these  in  the  fol- 
lowing way. 

If  we  interpret  a  score  of  an  individual  tv 
conparing  that  score  v  lth  those  of  other 
individuals  (called  a  norm  group)  this 
wouLd  be  norm  referencii»g.  If  we  interpret 
a  person*s  performance  tv  oonparing  it  with 
some  specified  brfiavioral  criterion  of  pro- 
ficiency, thi^  would  be  criterion  referencing. 

They  go  on  to  discuss  criterion  referencing  as  items  keyed 

to  a  set  of  behavioral  objectives.    Wfe  find  this  to  be  most 

helpful  in  our  assessment  of  non  oral  clients.    If  we  can  set 

certain  behavioral  objectives,  ire  may  evaluate  the  success  of 

our  recoimsndaticns  in  these  terms.    This  may  mean  the  differ* 

ence  between  realistic  or  even  possible  goals  and  inpossibe 
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goals  v4iich  might  be  drawn  from  nDrm  referenced  behavior. 
Determining  Skills 

1t)e  client  has  to  have  certain  skills  v4iich  can  be  used  to 
accoirplish  tasks  and  goals.   Too  ^frequently  the  clients  disa- 
bilities are  einphasized.   Whole  pages  of  reports  may  be  devoted 
to  what  the  client  cannot  do.   What  is  nore  Htportant  is  what 
the  cliOTt  can  do.    It  is  these  skills  vAiich  can  be  used  to 
build  other  skills,  control  devices  and  develop  capabilities. 
It  is  iit^Miurtant  not  only  to  note  what  the  cliwt  can  do  but  how 
reliably  it  can  be  done.  A  reliable  response  is  a  necessity  for 
controlling  a  system.    If  no  teliJ>le  response  can  be  identi- 
ti^^ij,  then  i:i,*ining  may  be  needed  to  develop  a  response  vAiich 

iTt  be  ina£3e  but  is  not  yet  relible.    !flie  de<-ermination  of  a  re- 
liable  response  usually  involves  an  evaluation  of  the  clients 
physical  abilities  and  in  some  cases  the  ability  to  interact 
with  s^'itches  vAiich  can  activate  systems  of  various  types.  Once 
a  reliable  response  is  established,  other  abilities  such  as 
tho^e  in  sensory,  cognitive  and  language  activities  be 
evaluate.  Even  in  criterion  testing,  it  is  very  important  that 
the  tester  keep  in  mind  and  oonvey  to  the  client  that  failure  to 
r-pet  critericn  is  not  failure  on  the  part  of  the  client  but 
sinply  an  indication  that  systeitB  with  those  criteria  are  not 
the  best  for  the  client.    In  other  wrds,  if  the  client  has 
certain  skills  and  not  others,  the  person  meets  certain  criteria 
and  not  others.    The  professional  then  needs  to  find  isystems  or 
devices  ^ich  require  the  skills  the  clieit  has. 

A  solution  to  the  client's  problem  involves  using  the 
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client  abilities  and  working  them  into  a  training  scheme  or  em- 
plcjying  them  to  control  a  system  or  device  that  performs  the 
tasks  needed  to  meet  the  client's  goals. 
\  Device  Configuration 

It  is  ijtportant  to  remember  partiejlarly  in  cases  *Jhere  the 
client  may  have  lijnited  capabilities,  that  devices  may  be  quite 
flexible.   Hve  ^st^  used  to  replace  a  function  need  not  look 
or  perform  in  exactly  the  same  \^y  as  an  able  bodied  individual 
in  order  bo  acoonplish  the  desired  goal.   A  wheelchair  looks 
nothing  like  the  human  bo5y,  but  It  can  transport  someone 
through  space.   The  typewriter  looks  nothing  like  a  hand  con- 
trolling a  p&ci  but  it  can  print  letters  to  oommunicate.  This 
concept  should  be  kept  in  tnind  so  that  we  can  break  away  from 
limitations  on  a  non-functioning  or  poorly  functioning  body  part 
and  seek  creative  solutions  to  problenis. 
Obstacles  to  Testing 

Assessing  clients  is  seldom  an  easy  task.    In  some  cases 
the  professional  or  professionals  who  are  doiny  the  assessmmt 
have  not  seen  the  client  before      have  had  limited  contact  with 
the  client.  Ev-^n  if  the  tester  is  familiar  with  the  client,  the 
task  of  trying  to  estimate  client  abilities  and  neec'n  from  a 
limited  set  of  questions*  tasks  and  observations  is  a  ciiallen- 
ging  one.    In  cases  dealing  with  non^al  clients  the  task 
becomes  more  complex  since  the  client  may  have  little  or  no 
ability  bo  tell  you  aLout  himself  at  herself. 

Planning  and  OTganizing  assessment  steps  is  very  Urporhant 
Needed  data  must  be  gathered  in  a  tiinely  fashioi.    Sone  clients 
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tire  or  loose  interest  after  a  brief  period  of  time*  Hie  tester 
Trust  take  this  into  oonsideration  and  plan  the  most  Ijtportant 
item  first/  provide  rest  periods  during  the  assesmmt  or, 
whenever  possible^  plan  a  series  of  assessment  sessions.  When  a 
series  of  sessions  are  used  the  cliaic*s  abilities  can  be 
observed  over  tijne  and  the  tester  can  work  with  the  cli«it  when 
he/she  is  wel]  rested*   Using  a  series  of  assessm^ts  does 
require  that  material  be  organized  in  a  rational  hierarchy  so 
that  the  results  can  provide  maxiniuin  information*    For  exaitple, 
it  would  be  useless  bo  try  to  cb  a  language  assessment  if  no  re- 
liable response  has  been  established. 

Whjn  the  assessment  must  be  done  in  one  se::<sion  the  tester 
is  faced  with  several  decisions.  Should  the  tester  present  oom- 
plex  itans  early  iiflhen  the  client  is  rested  and  risk  failure 
which  may  disoouraga  the  cliwt  or  should  the  tester  ensure  suc- 
c^LS  wiUi  easier  items  and  risk  the  cli«it*s  tiring  ty  the  time 
the  ootnplM  items  are  reached?  This  problem  may  be  addressed  ty 
beginning  with  ar.  Interview  and  a  set  of  standard  tasks*  this 
provides  informaticxi  which  ellows  the  other  testing  to  begin  at 
a  level  of  oonpl^ity  \Aiich  will  offer  sucx:ess,  but  will  not 
waste  time  on  items  far  belcw  the  client*s  functional  level* 

Most  professionals  have  a  form  or  format  that  they  use  to 
assess  individuals  which  may  inclucte  some  standardized  tests  as 
well  as  tester  devised  tasks  and  observations*    An  inportant 
factor  in  any  assessment  is  that  the  assessment  be  individual- 
ized  to  meet  the  person*s  needs  rathet*  than  trying  to  fit  the 
person  into  a  standardized  sst,  mode  and  order  of  testing  items 
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vAiidi  may  be  oonvenient  for  the  tester  but  provide  little  in^or* 
maticn  about  the  client*s  abilities. 

Physical  obstacles  are  also  common  with  this  population. 
!flie  person  being  tested  frequently  has  limited  physical  range. 
Rate  and  accuracy  of  tracking  with  the  hand,  eyes  or  other  parts 
of  the  body  may  bo  slow  and/or  erratic.    Resolution,  the 
ability  to  accurately  select  one  item  in  an  array,  may  also  bf; 
poor.    This  m^  require  several  atteitpts  with  larger  and  larger 
target  areas  before  the  elicit  is  successful.  Although  non-oral 
individuals  may  be  difficult  to  assess  very  few  are  untestable 
as  was  once  believed. 
Profess io   Is  Involved 

Assessing  the  skills  of  non-oral  individuals  frequently  in- 
volves the  expertise  of  a  nuirber  of  professionals  because  often 
tiie  person  has  nultiple  disabilities.    A  list  of  professionals 
involved  might  include  the  following:    teacher,  physical 
therapist,  occupational  therapist^  speech  and  language 
pathologist,  physician,  biomedical  engineer,  psychologist  and 
social  worker.    Depending  on  other  disabilities,  professionals 
such  as  an  audxologlst,  otologist,  dentist,  prosthodontist^  or- 
thotist,  prosthotist,  orthopedic  surgeon  and  so  on  might  be  in- 
volved. 

H>e  teachei  provides  information  about  educational  objec- 
tives and  information  about  client  abilities  based  on  almost 
daily  observatioi^.s.  The  physical  therapist  provides  information 
about  physical  abilities  and  limitations.    The  occupational 
therapist  provides  information  about  self  help  and  daily  living 


ERIC 


73 


23. 

skills.   The  speech  and  language  pathologist  provides  informa- 
tion about  speech,  grammar  and  overall  oonmunication  skills. 
The  physician  nay  relate  the  clrsnt's  medical  history  and 
present  physical  oc«idition.   Hie  biomedical  engineer  may 
describe  possibilities  for  assistive  systems  ^in  terms  of  mechan- 
ical and  electrical  devices.  The  psychologist  provides  informa- 
tion about  the  client's  cognitive  abix  ties  and  peycho-social 
develofjment*    'itie  social  worker  provides  consultation  and 
suEport  for  organizing  and  directirig  the  families  financial  and 
emotional  resources. 

When  this  large  a  group  of  professionals  is  involved, 
careful  planning  and  management  is  absolutely  necessary.  A 
parent,  spouse,  friend  of  the  client  or  one  of  the  profes- 
sionals mu:;t  be  wil}  ing  to  sp^  the  time  and  energy  needed  to 
coordinate  the  assessmmt,  inplementation,  training  aid  funding 
of  programs  and  devices.   VJithout  this  coordination  there  will 
be  little  or  no  jM:orr?ss  made.   With  good  coordination  a  suc- 
cussful  solution  which  is  rewarding  to  everyoie  involved  may 
freq*aently  be  the  result* 
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Sijannary  and  Qonclusions 

One  approach  to  an  intial  assessment  for  non-oral  indivi- 
duals is  presented  here.    Vte  vgould  like  to  etrfrfiasize  that  the 
individual  items  or  wording  of  iteit©  is  not  the  in^ortant  as- 
pect of  such  an  assessment.    H>e  general  information  gathered 
and  the  philosophy  behind  the  gathering  and  use  of  this  infor- 
mation about  physical,  sensory,  oognit;vei  and  language  skills 
are  iitpoctant.  A  careful  definition  of  the  goals  and  a  descrip- 
tiOT  of  abilities  in  uehavioral  terir^  can  lead  to  better  assess- 
ment of  the  individual,  in^)lementation  and  evaluation  of  a 
system. 
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Table  I-    Perceptfon/Nemory  Abilities  Evaluated 

I. a.     Is  the  person  aware  of  hii/her  orientation  in  space?    For  example,  can  the 
person  **mirror*^  other  movements  by  moving  those  parts  of  his/her  body  which 
can  be  control  led? 

b.  Does  the  person  explore  his/her  environment  by  touching  things  within 
reach?    What  does  he/she  like  to  touch? 

c.  Does  the  perscr-  like  to  be  touched,  rubbed,  patted,  etc.,  or  is  he/she 
hypersensitive?    For  example,  does  the  person  react  negatively  to  being 
touched? 


2. a.    Are  there  any  known  visual  problems?  yes 


no 


b.  Has  the  person  had  a  recent  visual  examination? 

If  so,  when?    By  whom?  

c.  Results 

Formal  I nforma I 

Assessment  Assessment 

Field  of  Vision 

(i^ithin  Normal  Limits)  Yes    Ho    Yes    Ho  ^ 

Evidence  of  Perceptual  Deficits 
(Does  person  see  things  out  of 

order t  backwards ^  etc.)  Yes    No    Yes    No 

Acui  ty 

(Wtthrn  Normal  Limits)  Yes  No  Yes  Ho 


d.     Is  it  easier  fur  the  person  to  work  with  items  in  isolation  or  small  groups 
rather  than  a  large  array? 

''3*a.    Are  there  any  known  hearing  problems?    yes    no   

b.  Has  the  person  had  a  recent  audiologic  examination? 

If  so,  when?  By  whom?  

c.  Results 

Formal  Informal 
Assessment  Assessment 

Evidence  of  Perceptual  Deficits 
(Conf  us  I  on  of  stmlar  words" 

cat/hat»  etc.)  Yes    No    Yes    Nn   

Acuf  ty 

(within  Normal  Limits)  Yes    No    Yes    Nn   

4.       Are  you  a'^are  of  any  memory  problems?    If  yes,  describe. 

These  items  were  modified  from  those  used  by  Project  TEACH  a  joint  project  between 
Memphis  City  Schools  and  University  of  Tennessee* 
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0  2,    Communication  Interview  Data  Form 


Past/Present  Communication  Systems 


Type  of 
System 

Used  in 
Past 

Anticipated  Use  or 
Currently  Being  Trained 

rOMMFKT^ 
wnntiY  1  J 

facial  expression 

eye  movement 

gestures 

- 

nn  t  n  1 1  n  G 

r  M  MM 

ye^/ no 

9  1  U  1 1  f  1  lU 

s  pe  ech 

board 

- 

typi  ng 

wr 1 1  i  ng 

Others: 

Table  3,     Current  Communication  System  Description 
System  


Category 

Parameters 

Description 

Lommenis 

1  nput 
Symbol s 

Type 

Size 

numDc  r 

cxairpi  e  symooi  S 

(categories,  topic , 
(grammatical} 



Non-Scan 
Select 

Coding 

Array  Size 

Target  Size 

Array  location 

Scan 
Se  ct 

Array  Size 

Array  location 

Swi  tch  number  and 
funct  ion 

Switch  type 

Switch  location 

Codi ng 

Output 
Kode 

Transient  Auditory 

Audi  tory  Memory 

Transient  Visual 

Long-term  Vi  sual 

Output 
Symbols 

Type 

Size 

Si 


30. 


Tablt        Content  and  Method 

Can  the  person  reliably  coftmunicate  the  following  and  how  does  he/she 
do  so? 


Relat  i  ng  future 
events 


Other : 
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YES  NO 


METHOD 


Attract  Attention 


PatUf  Anger »  Di  scomfort     


Happiness  or  Excitement 


Frustration 


Hunger  or  Thirst 


Refusal 


Jq] leting  needs 


Tiredness  or  Boredom 


Choice  AiDOng  I  temi 
(i.e.  what  they 
want  to  eat) 


if. 


Relating  past 
events 


31. 

Table  5.    Body  Part  rtovement  and  Control 


For  each  fnovement  requested  place  a  +  (present)  or  '  (absent)  in  the  appropriate 
column*  Note  whether  required  movement  can  be  initiated  (I),  controlled  (c)  and 
termi  na  ted*  (T)  • 


Left 

Right 

ARM 

1 

c 

T  * 

1 

C 

T 

Comments 

T^cLc^      Tac^a^  nlA^^^  nKiA^h 

(cup#  toy ,  etc. )  at 

1  auri    a  III  1  u  1  1  ne    i  v 

from  thei  r  body  and 
instructs.     Reposi  tion 
if  necessary  and  note* 

"  lift  6" 

"  extend  by  reaching 

"  rotate  as  i  f  to  pour 
(put  object  in  cup  to  be  poured) 

"  rotate  in  the  opposite 
di  rec tion 

turn  upright  again 

-  move  6^  to  the  left 

*  move  6"  to  the  right 

puM  back 

1 

1 

If  adequate  arm  and  hand  movement,  omit  the  foHowing  tasks: 
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KNEE 

I 

C, 

T 

1 

C 

T 

Comments 

-  move  knee  to  the  left 

-  move  knee  to  the  right 

JAW 

-  open 

-  close 

MOUTH 

-  blow  through  a  straw 

-  sip  through  a  straw 

VOICE 

"  produce  a  sound 

-  produce  a  variety  of  sounds 

Head  Control 


Table  6 


32. 


Measure  range  of  movement  in  the  planes  shown.    Check  the  spsce  repre- 
senting the  persons  degree  of  novement  to  indicate  if  they  have  none, 
partial  or  full  range  fnovement* 


Direct  Jons 


Mc -ement  plane 

left 

right 

None 

Partial 

FuJJ 

None 

Partia! 

Fun 

Comments 

hor 1 zonta 1 

up 

down 

vert  i  ca 1 

left 

right 

tilt 

Is  a  headpointer  used  now?    If  so^  describe 


If  the  client  has  osed  one  before^  but  doesn't  now,  explain  why 


Reflexive  head  movements  noted 


:testrai  nts  to  head 
movement  * 


Sketch 


8.1 


Table  7 


33. 


Dbservation  by  Interviewer 

Do  there  appear  to  be  problems  with  any  of  the  following; 


Yes  No  Comments 


Age  appropriate  behaviors 
by  pennon 

by  others  to  person 

B;dv  Dynamics 

Hyg 1 ene 

r*osi  c:oning 

Appearance  and  use  of 
hardware 

Accompar^v ? ng  vocal  izations 

Inappropriate  touching 
person 

others 

Eye  contact 

Awareness  of  appropriate 
personal  distance 

person 

oth<*rs 

J 
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R  L 
Grasp     D  □ 
R«l«as« 


Spherical 


Press 


R  L 
Grasp     D  □ 

Release  □  o 
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Figure  1,    Grasps  used  to  evaluate  hond  and  finger  function.    The  small  squares  are  used  to 
^  indicate  whether  the  client  can  execute  the  gra:o  and  volontarMy  release  it,  A 
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subjective  score  {e,g,:  I='good,  2=fair,  3=poor)  may  be  used- 


Section  3, 

A  Systematfc  Approach  to  Choosing  Interfaces 
for  Assistive  Devices 
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i/FAoiTiatic  Appro*jCh  to  Choosing  Interfaces  For  Assistive 

Devices 

by  A^M*  Cook*    and  m*R*  Barker** 


*  Assistive  Device  Center 
California  state  Univeristy 
Sacramento,  CA  95819 

♦♦Rel- ii^tation  Engineering  Center 
Chi  dren^s  Hospital  at  Stanford 
Palo  Alto,  CA  94304 


keywords:     assistive  device,  interface,  evaluation,  control, 
communication 


Abstr  act 

WUen  jLUsabled  individuals  consider  using  assistive  devices 
tor  mobi  1  i ty i  comniunicat ion  or  for  control  1  ing  their  environment 
an  interface  niuj;t  be  identified  that  will  allow  the  necessary 
control.     We  have  developed  a  theory  of  and  systematic  approach 
to  interface  assessment.     Three  steps  are  involved  in  this  pro-* 
cesi5;  control  site  selection^   interface  selection  and 
testing  of  the  interface/  contrr.l  site  combinations.  Several  case 
studies  are  presented  to  illustrate  the  theory  and  procedures. 

Introduction 

A  wide  variety  of  electronic  devices  that  aid  comrounicationi 
environmental  control ,  and  manipulation  (e.g.i  page  turners  and 
feeders)  are  now  availabl<^.     The  flexibility  of  thesf:  devices 
in  terms  of  methods  or  user  control i  together  with  the  wide 
variety  o£  motor  skills  possessed  by  the  disabled  u^ers  of  these 
systemSf  has  made  it  necessary  to  develop  a  systematic  method 
for  selecting  the  most  useful  control  scheme  for  an  individual 
disabled  person,     ue  present  such  a  method  in  this  paper. 

G»?neral  Structure  ot  Communication  and  Control  Systems 
Figure  1  is  a  generalized  diagram  of  a  communication  or 
control  systeiP.     This  figure  includes  three  major  components; 
the  inter  face  I  controller  and  output.     The  interface  is  the 
portion  of  the  system  by  which  the  person  interacts  with  the 
device.     This  may  be  through  direct  mechanical  contact  c^s  in 
acLivation  of  a  switch  or  it  may  be  indirect  as  in  the  cise  of 
a  light  beam  aimed  at  a  target.     The  interface  provides  infor- 
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matit)n  to  tlie  device  una  un  ouLt^ut  is  oenerated.  The  output  may 
be  ct^miPur^ : ca t  i on   (e » q  ,  ,   t r  ansTTii ssion  of  a  message  via  v i  sual  d  i  s*- 
play  ur   j^yn tlitjfi i  i:*^fi  speech)  ,  or  control    (e.y .  r  powered  mobi  1 1 ty  i 
mani[>ulation  of  a  feeder  or  page  tinner).     The  controller  3erves 
as  a  link  between  the  in te r f ace  and  the  output  (e.g.,  a  powered 
wheelchd  1  r  control  hox  or  the  elerrtronic  circuits   in  a 
communication  aitl)  . 

Kt*  Jefine  an  input  domain  and  a  command  domain  for  systems 
of  the  tyt^e  shown  in  Figure  1   (Moraso  et  al.i   1979).  The  command 
domain  is  the  set  of  things  that  the  device  can  do.  In  a  feeder 
the  comrrancs  include  such  things  as  "lift  spoon",   "rotate  plate" 

tc .     In  a  commun ica  t  ion  sysitem  the  comma nds  inc lude     "pr  i  n t "  i 
*'spcak",   "edit",   '^select  word",  etc.     Tlie  size  of  the  command 
domain  is  determined  in  this  case  by  the  size  of  the  vocabulary 
and  the  methods  avai lable  to  the  user  for  manipulating  it.  The 
i  nput  domain  is  oef  i  ned  as  the  number  of   independent  signals 
that  fhe  user  can  Lro\/ide  to  the  device.     For  a  single  switch 
the  input  domain  has  one  signal,  either  ON  or  OFF.     A  switched* 
joystick  has  four  signals,  UP,  DOWlJi  LEFTi   RIGHT.     A  l.-yloard 
(e,g*   d  typewriter)  may  produce  as  many  as  80  or  more  Sj^gnals, 
one  for  each  key  i nc 1 ud ing  shi f ted  keys . 

The  size  of  the  input  dona  in  is  the  number  of  independent 
signals  that  can  be  deri/ed  from  the  interface  by  an  individual 
disabled  user.     Thus,   the  size  of  the  input  domain  varies  from 
inter  face  to  in  ter  face  and  f  rom  individual   to  individual i  and 
it   IS  one  parameter   that  can  b'/  meaf^ured  in  an  asr.essment 
settiny,     The  size  of  this  domain  depends  on  many  factors.  Two 


ol    tl.est.   ,iL  V  X  aiiqi^  ^in*:!  rer,ol  ut  ion.     Han^je  is  the  area  in  which 
an  : na IV : uual  can  produce  a  f imct lonal ,  control I ed  movement. 
Kl  sc  ;  u 1 1  on  is  the  r;nia  M  est  possible    spacing  between  two  points 
that  the  usor  can  reliably  and  <iistinctly  select. 

I n t e r face  C.iar ac ter i st ics 

In  oiuer   to  adequately  selcrt  a:i  intfirface  for  an  indivi- 
tiuul  disabled  user,  we  must  first  define  those  characteristics 
<>t   the  interface  that  facilitate     successful  operation.  These 
may        y roupod  into  several  categories:  spatial  characteristics, 
dct iva  t ion  character  i  sties ,  and  sensory  character  is tics.    All  of 
these  characteristics  must  be  considered  in  order  to  match  an 
interface  to  the  netds  and  abilities  of  an  individual.  Spatial 
characteristics  are  the  range  and  resolution  required  for  an 
individual   to  use  the  interface.    Activation  characteristics 
include  t>oth  the  force  r(:quired  to  activate  the  int'?rface  (if 
any)  and  the  specific  movements  required  of  the  user.  Sensory 
character  ist ICS  are  the  visud,  audi  tor y  c^nd  somatosensory  feed- 
back [>rOv  ided  by  the  interface. 
Spa t ta 1  Character  istics 

Rc^.nge  measur  ements  oefinc  the  size  of  the  individual's 
"worksf>c»,:e" .     This  parameter  provides  an  indication  of  the 
possible  lc»cations  for  an  interface  and  the  maximum  spatial 
separation  b'^.^een  the  extreire  portions  of  the  interface  (e.g., 
the  overall  size  of  a  keyboard  or  switch  array).  Resolution 
determines  trie  ituiuDet  of  independent  signals  (the  size  cf  the 
input  domain)    for  any  interface  within  the  workspace,  in 
selecting  a  keyboard,   for  example,   the  resolution  is  the  spacing 


4 


between  th<^  keys.     For  a  ,qingle  switch,  the  resolution  required 
is  the  overall  size  of  tln^  switch.     In  this  case*  we  can  deter- 
inine  the  "target  si^e*  wt*tch  the  person  is  required  to  hit.  In 
selectirig  interfaces  it  is  useful  to  gcoup  them  into  broad  cat- 
egcr  les  based  on  cequ  ired  range  and  i  eso.!u t  ion.     Table  1  shows 
such  a  qrouping.     In  this  TaMe,  n  is  the  size  of  the  input  do- 
main (number  of  independent  signals  a va liable  from  the  inter- 
face) •     For  a  single  switch,  n=l   (one  independent  signal)    i  and 
this  typically  requires  only  limited  range  and  gross  resolution 
for  activation.     Switch  drrays  (including  joysticks)   typical ly 
have  2  to  5  swatches  (1  <  n  <  5)  moun*:ed  in  close  proximity. 
This  places  a  requirement  of  relatively  small  range  (but  larger 
than  a  single  owitch)  anJ  moderate  resolution  (from  several  cm. 
to  10  cm.)->   For     5  to  10  independent  signals  in   :lose  proximity 
(5  <  n  <  10),  small  numeric  keyboards  ran  be  used  as  interfaces. 
These  keyboards  typicaJJy  have  keys  ranging  in  size  from  0.5  to 
1*5  cm*,  and  they  require  relatively  fine  resolution.  Range  re- 
quiremonts  are  moderate   (less  than  IS  cm.   in  both  horizontal  and 
vertical  directions) .  Full  alphanumeric  (all  letters,  numbers* 
and  punctuation)  keyooards  provide  more  than  10  independent  sig*- 
naif   (n  >  JO)*     They  usually  have  40  to  30  independent  signals. 
These  keyboards  faU   irito  two  basic  groups,   those  requiring 
relatively  large  range  and  fine  resolution   (e.g.  an  electric 
type ^r  i ter  keyboard )   and  those  r equ ir  ing  smal 1  range  ( less  than 
15  cm.)  and  very  fine  resolution   (less  than  1  cm.)*     The  Sharp 
vemowriter  and  the  Oanon  communicator  are  examples  of  this  latter 
type  of  keyboard. 
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Ac  1 1  vat  1  on  Ciiot  dcter  ist  ICS 

important  activation  characteristics  are  force  required 
f  «L  a  qivon  intecfaco  ond  the  methods  by  which  it  can  be 
activated.     Activation  forces  vary  from  zero  (for  contact 
Switches  and  light  beam  activated  switches)   to  hundreds  of 
gn.s.     A  more  difficult  parameter  to  determine  is    "type  of  acti- 
vation movement",     by  this  we  mean  the  ways  in  which  a  switch 
.for  exar^ple)  can  l*e  activated  by  a  user .     Some  switches  can  be 
CictwcUe<i  by  a  finder  pr^ss,  by  a  lateral  movement  of  the  elbow 
or  the  knee,  hy  jaw  extension,  etc.     Others  require  a  more  spe- 
cific type  of  movement.     For  example,  most  keyboards  require 
some  sort  of  pointing  ability  that  is  often  achieved  using  the 
finger.  This  pointing  function  may  be  provided,  when  finger  use 
IS  not  functional,   by  a  stick  held  in  the  hand  or  mounted  to  a 
helip.et,  but  the  flexibiltiy  of  the,  inter  face  is  reduced  by  these 
re'^trictions. 
Sensory  Chaiacteristics 

One  of  the  most  important  and  least  discussed  aspects  of 
interfaces   is  the  se:^sory  feed.,^ack  which  they  provide  to  the 
Lir>er.    The  feedback  provided  is  usually  directly  proportional 
to    the  activation  force  requit'ed .     For  ext^mple,  contact 
switches  (those  responding  to  electric  charge  on  the  body  and 
requiring  no  force)  provide  no  somatosensory  (tactile, 
kinesthetic  and  proprioceptive)   feedback  to  the  user.  They 
also  have  no  visual  indication  of  activation  other  than  the 
result  in  terms  of  control  of  the  deviceSi  and  they  are  silent 
(no  auditory  feedback).     Simple  tread,  rocker  or  peual  switches 
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employing  microGwitchen  provide  t ich  feedback  in  terms  of 
the  ^'feel"  of  the  switch   {somatosensory),         audible  click 
( aud  i  toi  y )  and  an  obser  vabl e  move men  t  of  the  swi  tch  mechan i sm 
(visual).     For  this  reason,   these  switches  are  more  generally 
useful .  Most  keyboards  provide  some  Goma tosensor  y  feedback  *  and 
many  also  have  keys  that  click  w  ,en  pressed  Jaurtitory  feedback) • 
If  an  interface  is  rich  in  sensory  feedback,   it  will  generally 
a  1  low  enhanced  client  per  for  ira  nee . 

Selection  of  an  Interface 
Based  on  the  charcter istics  of  communication  and  control 
systems  and  interfaces,  we  have  developed  a  systematic  approach 
to  the  assessment  of  client  needs  and  abilities.     The  major 
goal  of  this  process  is  to  maximize  the  size  of  the  input  domain 
{n}^  given  the  physical  abilities  of  a  specific  client.     A  three 
step  process  is  employed:  determination  of  the  best  anatomic 
site,  selection  of  "candidate"   interfaces  that  can  be  controlled 
with  that  site^  and  comparative  test:ng  of  the  interface/site 
combinations  to  provide  a  rank  ordering  of  desireable  inter- 
faces. 

A  necessary  prerequisite  to  the  procedures  described  here 
is  a  careful  analysis  of  seating  and  positioning  needs  of  the 
client,     Tne  interf ace  evaluation  descr ibed  in  this  section  i*? 
Ijased  n  the  assumption  that  the  client  is  properly  positioned 
and  seated.     Trefler  et  al.    (1578)   present  a  general  approach 
to  this  problem. 

The  first  step  is  the  determination  of  appropriate  control 
^  itf-r:.     We  define  a  control  sitf^  as  an  anaLomic  site  with  which 
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lUe  pin  ^Km  i\*tti\or,:\tt  dtes  purposeful  movement   (Barker  and  Ccok, 
1961)*     The  deqree  to  which  a  iperson  can  carry  out  this  purpose- 
lull  movement   is  terme<J  the  controllability  of  the  site^  Sites 
with  the  qreatest  controllabilitv  are  preferred.  Thus,  the  first 
step  in  an  interface  evaluation  is  to  rank  the  person's  anatomic 
sites  in  terms  of  cent rol 1  anil i ty. 

Since  the  interaction  between  the  person  and  device  in- 
voJvec  relatively  fine  manipulative  control  for  'liiaKimum  n^  we 
can  dtM  ivt?  a  hierarchy  of  anatomic  sites  serving  this  function. 
Tanle  ^  :J)ow5  this  hierarchy.     The  hand  ano  fingers  are  fa*rored 
Lecdu*^e  they  are  typica  1  ly  used  tot  manipula t  iv  ?  tasks.     I*,  the 
hand        not  controllable,  then  the  use  of  the  l.Jad  as  an 

nterface  site  is  preferred.     Using  attach'nents  such  as  light 
beam^s,  1  ight  deter\ors  or  mechanical  pointers  (handheld  sticks  or 
he^d  wands)    ,  it  is  possible  to  obtain  relatively  fine  resolution 
and  good  range.  For  some  individuals  f  ine  control  of  the  foot  *s 
possible.  This  is  less  desirable  t^an  the  hand  or  head  b'^»c5use  cf 
difficulties  of  interfacing  to  the  foot   (especially  if  the  toes 
m»»st  be  exposed  such  as  for  use  of  a  Keybc  rd).     The  uf;e  of  the 
^oot  also  requires  constant  visual  monitoring  to  insure  that 
proper  sel^ictions  are  made,  wht>re  as  the  hand  and  head  do  not. 
The  use  of  the  arm  and/or  leq  is  less  desireable  because  t'ley 
represent  '  natural  ly**  gross  movements  controlled  by  large  muscle 
groups.  For  this  reason  they  are  ranked  as  the  least  desireable 
for  manipulative  functions. 

In  the  case  of  neuromusculai.  disability,  this  h lerarchy 
must  be  appl ied  with  care*     For  example r  reflexive  behaviors 
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may  impede  controlled  movements.     Also,   in  the  case  of  some 
disabilities  such  as  cerebral  palsy,  there  is  great  variation 
among  clients  in  terms  of  the  sites  that  are  most  easily  and 
functionally  controlled.   In  clinical  settin^js,  however,  this 
hierarchy  has  been  shown  to  provide  a  useful  initial  screening 
in  determining  a  desirable  control  site  foi:  interfacing. 

Given  a  set  of  possible  control  sites,  preferably  rank 
ordered  as  to  desirability,  we  must  determine  the  manner  in 
which  they  can  be  used;   i.e*,  which  interfaces  are  usable  by 
the  selected  anatomic  sites .  The  selection  process  involves  a 
hierarchy  of  interfaces  which  follows  Table  1.     The  most 
desirable  interface  is  that  which  has  the  largest  input  domain 
size  (largest  n) .    The    size  of  n  can  be  obtained  from  measures 
of:  range  and  resolution  of  the  anatomic  site  as  well  as  from  use 
of  interfaces.     In  general,  this  will  not  result  in  a  single 
choice  of  an  interface.     In  comparing  interfaces  with  the  same 
size  input  domain  (e*q.  a  group  of  single  switches  with  n=l)  , 
the  major  criteria  is  user  preference.     It  is  possible  to  pro- 
vide choices,  however,  based  on  activation  method   (force  and 
movement)  and  sensory  feedback  provided.     The  activation  method 
is  directly  related  to  long-term  fatigue  and  sensory  feedback  is 
directly  related  Lo  speed  and  accuracy.     All  ether  factors  being 
equal,  we  recommend  that  interfaces  which  maximize  feedback  (of 
all  three  types)  be  chosen.     It  is  also  desireable  to  select 
several  alternative  interfaces  for  each  anatomic  site  since  the 
first  choice  may  not  function  well  when  connected  to  the  cont- 
roller . 


Another  major  concern  is  the  location  of  the  interface 
within  the  workspace.     Some  interfaces  (e.g.  single  switches) 
are  more  flexible  than  others  in  this  regard.     In  order  for  an 
interface  to  be  considered  as  a  viable  "candidate"  for  a  given 
client,  it  must  be  capable  of  being  located  in  an  easily 
accessible  location.    As  obvious  as  it  sounds,  this  principle  is 
often  violated .     For  example ,  the  examiner  testing  interfaces 
with  a  client  will  often  hold  the  interface  in  his/her  hand. 
This  allows  for  locations  that  may  not  be  achievable  with  a  per- 
manently mounted  interface.     There  may  also  be  unnoticed  compen- 
sation for  poor  client  performance,  such  as  slight  movements  of 
the  switch  to  help  with  activation. 

Having  determined  a  set  of  control  sites  and  corresponding 
interfaces,   it  is  necessary  to  quantitatively  compare  them 
with  each  other  :'.n  order  to  determine  the  "best"  interface/ 
control  site  combination. 

Assessment  Methods  and  Materials 

The  assessment  procedures  and  materials  described  in  this 
section  are  based  on  che  foregoing  general  concepts.  Each 
aspect  of  the  interface  characteristics,  the  hierarchies  for 
anatomic  site,  size  of  input  domain  and  the  requirements  for 
positioning  and  mounting  of  the  interface  are  included  in  these 
methods.     The  forms  used  for  data  collection  in  our  assessments 
are  available  for  a  small  fee  upon  request. 
Determination  of  Controllable  Anatomic  Sites 

The  determination  of  an  anatomic  site  is  based  on 
functional  tasks  performed  by  the  client.     Functional  tasks 
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are  chosen  because  they  are  often  more  meaningful  to  the  client 
than  purely  physical  measures  such  as  range  of  joint  motion.  We 
have  also  found  that  it  is  easier  to  select  interfaces  based  on 
functional  measures  than  to  extrapolate  from  physical  parameters 
measured  in  isolaton. 

Mater  ials*     Arm  range    within  the  workspace  is  determined 
using  a  sheet  of  cardboard  on  which  9  squares  have  been  drawn. 
Figure  2  illustrates  this  sheet  and  gives  the  dimensions  that  we 
have  found  usefui.  Squares  are  usod  rather  than  dots  in  order  to 
allow  for  a  gross  determination  of  resolution  at  each  of  the  9 
locations      Head  range  is  measured  using  a  protractor  that  is 
placed  under  the  chin  or  beside  the  head^  and  the  number  of 
degrees  of  neck  rotation  and  flexior  are  recorded. 

Basic  hand  function  is  observed  using  the  "grasp  module** 
shown  in  Figure  3.    A  total  of  seven  grasps  are  includedi  each 
of  which  is  related  to  the  control  of  specific  types  of 
interfaces.  The  grasps  are  evaluated  using  standard  objects  such 
a3  a  small  bead  (tip),  a  dowell   (palmer  and  two  finger),  a 
rubber  ball   (spherical),  a  note  card   (lateral),  a  4  cm.  diameter 
tube  (cylindrical  and  tee)  and  a  single  door  be 11- type  button 
(press).     These  grasps  were  modified  from  those  reported  by 
(Aitkeni  et  al.il960).  Arm,  knee  and  jaw  motion  is  d;rv:ermined  by 
having  the  client  perform  the  tasks  listed  in  Tabl5J  3. 

Methods.    Arm  range  is  determined  by  asking  the  client  to 
touch  each  of  the  corners  of  each  of  the  squares  on  the  "range 
sheet** .     Both  the  right  and  left  hand/arm  are  evaluated.  Data 
recorded  include  furthest  reachi  closest  reach  and  maximum  left 
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and  right  reach.     These  numbersi  together  with  a  subjective 
determination  of  the  difficulty  of  the  task  for  the  clients  give 
an  indication  of  the  size  of  the  clients  useable  workspace^  An 
important  consideraton  is  the  relative  time  spent  by  the  client 
in  moving  from  rest  position  to  the  square  (tracking  time)  ^  and 
the  time  required  to  move  from  one  corner  of  the  square  to 
another   {select  time)*     A  subjective  determination  of  whether 
there  is  a  large  difference  between  these  two  times  is  also 
recocded-  If  hand/arm  movement  is  not  well  controlled  and 
foot/leg  movement  is^  then  a  similar  task  is  performed  using  a 
smaller  range  sheet  for  the  foot. 

Gross  arm  movement  in  evaluated  by  having  the  client 
perform  the  tasks  outlined  in  Table  3.     If  possible^  the  client 
performs  these  tasks  with  both  the  left  and  right  arm*  Three 
types  of  movement  are  evaluated-     The  examiner ' indicates  whether 
the  client  can  initiate^  control  and  terminate  each  of  the 
required  tasks.     Reflexive  behaviors  that  in*^erfer  with  the 
tasks  are  also  lecorded^ 

If  arm  and  hand  function  are  not  well  controlleJ^  then  the 
functional  tests  of  knee  and  jaw  movement  ar^  also  performed 
(see  Table  3)*     Further  testing  of  neck  function  (head  move- 
ment)  is  also  carried  out*  Neck  rotation^  flexion  and  lateral 
flexion  are  evaluated.     Data  relating  to  head  restraints  that 
might  interfere  with  switch  placement  are  also  recorded^  At  the 
completion  of  this  phase  of  testing  the  f irst^second ^  and  third 
most  suitable  anatomic  sites  are  listed^ 


ERIC 


9:j 


12 

Selection  of  Appropriate  interfaces 

For  any  given  anatomic  Bite,  the  choice  of  an  interface  is 
determined  by  several  factOLB.  The  comntercial  availability  of 
interface  types  is  not  a  limitation  with  currently  available 
Switches.     Therefore  we  apply  the  criteria  of  maximizing  the 
number  of  signals  avaiaJable  from  the  inter  face  (Ttaximize  n) 
and  maximizing  Bensory  fe<*dback  from  the  interface.  Range  and 
functional  measures  from  the  previous  pha*:>e  of  the  assessment 
are  also  used  in  determining  an  initial  selection  of  interfaces. 

Materials.     For  this  phase  of  the  assessment  we  use 
standard  keyboards  and  switcties  available  commercially.  We  use  a 
standard  electric  typewriter   (IBM  Selectric)f  and  a  microcomput- 
er  (e.g.  Apple  II  or  TRS-80)   for  evaluating  performance  with 
large  keybo^rda.     For  small  numeric  keyboards,  we  have  connected 
a  small  keyboard  to  a  single  numeric  display  (Figure  4  ).  Sup- 
pliers of  switches  and  other  evaluation  devices  are  listed  in  the 
Appendix. 

Feedback  is,  sb  we  have  stated,  very  important.    We  use 
simple  lights  and  tones  to  provide  feedback  to  the  client  during 
interface  testing.     For  small  children  switch-operated  electric 
toys  may  be  used  for  feedback  also.  For  the  large  keyboards, 
letters  appearing  on  a  piece  of  paper  or  on  a  video  screen 
provide  the  necessary  feedback.  We  do  not  use  communication  or 
control  systems  with  the  interfaces  at  this  stage  of  the 
assessment  because  the  operational  requirements  of  the  device 
may  he  confusing  to  the  user  and  the  results  may  be  misleading. 
Methods   .  We  have  developed  two  testing  "modules*"  for  eval- 
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uating  interfaces;.     One  of  these  is  used  with  the  arm  or  leg  and 
is  rf^ferred  to  as  a  "limb  module",  and  the  other  is  a  "head 
module".     In  either  case,  the  batic  criteria  of  maximizing  the 
nur.ber  of  independent  selections   (n)   is  applied  and  interfaces 
with  large  n  such  as  keyboards  are  used  first,  if  such  use  is 
within  the  capabilities  of  the  client.     This  is  followed  by 
the  use  of  switched  joysticks,  single  switches  and  finally 
switch  arrays  (e.g.  slot  switches).     Single  switch  use  preceeds 
sv'itch  arrray  testing  because  we  can  make  up  switch  arrays 
consisting  of  switches  that  were  successful  when  used  singly. 

For  single  switch  evaluation  we  first  use  those  that 
provide  the  most  feedback  and  sequentially  move  to  those 
requiring  less  activation  force,  while  providing  less  feedback. 
We  have  listed  one  possible  ranking  of  switches  based  on  these 
criteria  in  Table  4.    At  this  stage  of  the  assessment  It  is  also 
necessaiy  to  determine  how  the  anatomic  site  will  be  used  to 
activate  the  interface.     For  keyboards  this  may  include  the 
addition  of  a  keyguard,   the  use  of  a  stick  or  head  wand  rather 
than  the  finger  foe  pressing  the  keys,  etc.     The  location  of  the 
keyboard  relative  to  the  user's  midline  is  also  Important  in 
teems  of  achieving  the  ''best"  performance.     For  single  switches 
and  joysticks  the  way  in  which  the  anatomic  site  is  used  may 
vary  greatly.     For  example,  joysticks  may  be  controlled  with  the 
hand  in  a  spherical  or  cylindrical  grasp  or  by  pushing  the  joy*' 
stick  with  any  surface  of  the  hand  or  arm.  A  single  switch 
activated  with  the  head  may  use  jaw  movement,  neck  flexion, 
neck  rotation,  etc.     Hand  control  of  a  switch  can  be  via  the 
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lateral  inovein<?nt  ot  the  entire  urm,  flexjon  of  the  fingers, 
elliMW  flexion  and  extennion,  utc.     These  should  all  be  ovaluatecl 
prior   tu  <lecicliny  on  one  )netho<i.     The  criteria  of  using  muscles 
that  normally  are  uRed  for  finu  rathor  than  gross  movement 
whenever  possible  jshould  be  followed.     The  most  reliable  method 
of  evaluating  which  site  is  best  or  which  method  of  using  e  site 
is  easiest  and  most  effective  is  to  ask  tho  client.  Clients 
of  ten  have  a  qood   idea  of  wh  ich  movements  are  easist  for  them . 

If  haad  function  is  well  controlled  for  either  a  keyboard 
tlaiyc  or  small)   ot  single  switches  or  arrays,  we  do  not  test 
other  anatomic  sites.     If  hand  function  is  essentially  normal, 
we  will  generally  not  n^ove  beyond  keyboard  use  since  individuals 
wlio  can  use  large  keyboards  can  generally  use  single  switches  of 
aln:ost  any  type.     This  generalization  53hould  be  applied  with 
caution,  however,  since  there  may  be  cases  In  which  single 
switch  use  does  not  follow  from  keyboard  use. 

The  outcome  of  this  phase  of  the  assessment  is  a  set  of 
anatomic  site/interface  combinations.     The  final  stage  is  de- 
signed to  determine  which  combination  will  be  the  most 
effective. 


Once  an  anatomic  site  has  been  chosen  and  candidate 
interfaces  usable  by  that  site  have  been  selected,  it  is 
necessary  to  mako  quancitative  measures  that  allow  comparison  of 
the  interface  choices  for  ar  /  given  site.    Vie  use  a  proceGs  of 
competetive  interfacing   (Buekelman,   1980}  .     In  this  procesr; 
measure  parameters  that  relate  to  the  overall  usefulness 
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of  the  interface.     Note  that  this  testir;*3  takes  place  after 
the  Client  has  had  an  opportunity  to  become  familiar  witn  the 
interface  in  the  precoeding  step. 
Speed  of  Response 

One  way  of  quantifying  interface  effectiveness  is  to  time 
the  clent'^s  response  in  two  ways.    Tracking  time  is  measured  as 
the  time  from  the  pcrson^'s  rest  position  to  the  successful  acti- 
vation of  the  interface.    Some  clients  may  have  a  great  deal  of 
difficulty  in  getting  to  an  interface,  but  they  niay  be  able  to 
easily  \ielect  between  two  switches  once  they  have  positioned 
their  arm  (for  example)   near  the  switches.    For  this  reason  we 
also  measure  selection  time,  the  time  required  to  move  between 
two  interfaces  located  close  together.    For  example,  a  client 
may  be  asked  to  type  two  or  three  characters  on  a  keyboard.  If 
the  time  to  carry  out  this  task  is  less  than  two  or  three  times 
longer  than  the  time  to  type  one  character  fro»  a  rest  position, 
then  the  tracking  time  is  a  significant  factor,  and  this  must  be 
taken  into  account  in  the  final  positioning  and  mounting  of  the 
interface.    On  the  other  hand,  if  the  tiiTia  to  select  multiple 
keys  is  not  significantly  greater  than  the  time  to  select  one 
key,  then  either  the  client  his  no  tracking  problems  or  the 
overall  performance  (tracking  and  selection  times)   is  poor.  Only 
observation  can  distinguish  between  these  two  choices.    By  usin 


a  focmat  similar  to  that  shown  in  Table  5,  it  is  possible  to 
determine  tracking  and  selection  times  for  various  positions  of 
the  Keys  on  a  standard  keyboard.    The  testing  is  set  up  so  that 
the  client  is  requiired  to  press  keys  located  at  the  extremes  and 
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at  tho  center  of  the  keyboard,  to  press  both  single  keys,  and 
several  keys  in  a  predetermined  f>equence,  and  to  press  keys 
located  in  close  proximity  to  each  other.     By  reviewing  the 
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times  obtained  in  diffferent  locations  and  with  different  \ 
sequences  of  keys  it  is  possible  to  separate  factors  such  as  r 
keyboard  placement*  tracking  v's.  selection  time  and  resolutiorv^* 
We  use  a  similar  approach  for  the  smal ler  numer ic  keyboard  shown 
in  Figure  4.     The  tasks  described  in  Table  5  are  used  to  obtain 
the  same. information  as  for  the  large  keyboard.     For  joystick 
use,  we  time  the  responses  in  each  of  the  four  directions  using 
verbal  commands  to  indicate  which  position  is  to  be  selected* 

Single  switch  use  is  tested  by  measuring  the  time  to  activa- 
tion from  both  a  resting  position   (tracking  time)   and  from  a 
position  with  the  control  site  located  near  the  interface 
(selection  time)*  Several  trials  are  run  with  each  interface.  If 
the  client  has  sufficient  force  available  to  depress  all 
switches,  then  the  switches  are  presented  in  tho  order  shown  in 
Table  4.     This  provides  maximum  sensory  feedback  for  the 
switches  chosen.   If  the    client  has  insufficient  force  for  all 
switches,  then  we  move  down  this  list  until  a  suitable  interface 
is  found. 

At  Q3ch  stage  it  is  important  to  get  the  client's  subjective 
feedback  regarding  the  difficulty  of  the  task  and  his/her 
preference  for  one  switch  over  another.     If  the  client's 
range  is  sufficient,  we  repea':  this  task  with  arrays  of  switches 
made  up  of  those  that  were  most  effective  (i.e*;  faster)  when 
used  singly*     The  same  time  measures  are  taken  here  with  the 
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addition  of  selection  times  between  the  individual  elements  of 
the  switch  array. 
Accuracy  of  Response 

A  second  quantitative  measure  is  accuracy  of  response. 
This  typiccilly  involves  a  determination  of  the  nuwber  and  type 
of  errors  made  by  the  client  during  the  tdSks  described  in 
Table  5.     For  keyboard  use  all  false  entries  are  noted.  A  raw 
measure  of  accuracy  can  be  determined  from  the  total  number  of 
ertrors  made.     Using  these  data  it  is  also  possible  to  calculate 
corrected  rates.     The  type  of  errors  made  can  also  provide 
valuable  information.     For  example^  if  a  client  makes  erroneous 
entries  with  a  keyboard  and  all  the  errors  are  the  result  of 
pressing  keys  located  near  the  desired  key^  then  the  problem  is 
most  likely  one  of  insufficient  motor  control.  To  maximize 
performance^  we  use  keyguards^  poinitng  sticks^  etc.  as 
determined  from  the  interface  selection  step.  If^  on  the  other 
hand/  the  errors  are  random^  then  the  possibility  exists  that 
the  client  did  not  understand  the  task^  that  the  client  does  not 
have  sufficient  number  ar^l/or  letter  recognition  skills^  that 
the  client  has  visual  perception  problems  or  that  the  motor  task 
is  totally  inappropriate  for  th-^t  client.  Additional  testing  can 
distinguish  between  these  possibilities. 

For  single  Switch  testing ,  poor  accuaracy  is    often  related 
to  possible  problems  in  client  positioning^  size  of  the  switch^ 
sensory  feedback  provided^  and  location  of  the  switch  within  the 
workspace.     We  ask  the  client  to  turn  a  switch  ON  and  hold  it 
ON^  and  then  we  ask  that  they  turn  it  OFF.  This  provides  a  crude 
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measure  ot  respontio  dnd  also  determines  the  client's 
ability  to  mai'it^ixi  a  response,  a  requirement  for  selection  or 
movement  of  a  light  or  cursor   in  some  devices.  For  switch  arrays 
and  joyst ickf5,  resportse  crros  may  be  interpreted  in  a  manner  an- 
alogous to  that  usetl  in  the  keyboard  evaluation. 
Fa^t  i  gjje 

An  important  aspect  of  interface  operation  is  that  the  in*- 
tf^rface  must  usually  be  used  continuously  to  make  selections, 
the  deqree  to  which  <ia  interface  causes  fatigue  is  thus  of  great 
impc'itance.     One  measure  of  this  variable  is  a  comparison  of 
tracking    and  selection  times  froiTi  the  beginning  of  an  assess- 
ment session  with  those  at  the  end  of  the  session.    Another  is 
the  subjective  evaluation  of  the  amount  of  effort  expended  by 
the  client.     Finally,  the  client's  opinion  regarding  the  ease  of 
use  of  a  given  interface  and  a  comparison  betweea  different 
interfaces  provides  some  measure  of  the  likelyhood  that  an 
interface  will  be  useab3e  on  a  day*to-day  basis. 
Repea tibil ity 

This  IS    a  measure  of  the  degree  to  which  performance  is 
maintained  over  time.     It  is,  of  course,  related  to  speed 
accuracy,  and  fatigue,  but  it  is  also  a  significant  variable  in 
itself.     It  is  necessary  to  decide  what  factors  are  responsible 
for  lack  of  repeatibil i ty.     in  some  cases  repeatibility  can  be 
improved  by  changing  the  position  or  location  of  the  interface. 
In  others  it  can  be  Improved  by  substituting  an  interface  that 
prcviaos  more  sensory  feedback.     One  meat>ure  of  this  parameter 
js  to  compare  speed  and  accuracy  data  from  the  the  beginning  of 
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an  a:>sest^nient  session  with  those  data  obtained  at  the  end  of  the 
same  se^s ion  - 

The  outcome  o£  these  tefrts^  which  are  performed  for  each 
anatomic  site  determined  to  be  potentialy  useful,  is  a  set  of 
interfaces  that  are  deemed  useful  to  that  client.    We  recoMwnd, 
especially  with  single  switches,  that  irore  than  one  interface 
bo  specified  and  chat  they  be  rank  ordered.    We  sometimes  find 
that  the  "best*  incerface  as  determined  by  this  evaluation  is 
not  functional  when  coupled  to  a  final  system.     If  alternatives 
ate  available,  the  likelyhood  of  finding  a  functional  system  for 
tho  client  is  greatly  improved.  It  is  also  very  important  to 
document  any  positioning  and  mounting  hardware  u£ed  for  the 
final  testing.    This  will  allow  for  exact  replication  of  the 
location  upon  delivery  of  a  final  conununication  or  control 
system. 

Case  Examples 

In  order  to  illiiStrate  the  principles  described  in  the 
proceeding  sections,  we  will  discuss  several  cases  based  on 
over  175  clients  with  whom  we  have  used  these  methods. 

Case  1 

Barbara  is  a  27  year  old  female  with  severe  athetoid  cere* 
bral  palsy.     Prior  to  her  evaluation,  she  used  her  leCt  thumb  to 
point  to  a  letter  board.    She  drives  a  powered  wheelchair  using 
a  joystick  controlled  with  her  left  hand. 

The  optimal  control  site  was  identified  as  h^r  left  hand. 
With  this  hand  she  uses  a  cylindrical  grasp  to  hold  a  pencil. 
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This  9rip  is  roost  Eunctiona]  with  her  forearro  in  a  pronated 
position.  With  her  loft  arro/hand,  her  furthest  reach  is  40.6  cm 
(16         The  closest  reach        0  {against  her  body).     The  left 
roaxirouro  distance  is  50.8  cro  (20  and  right  roaximuro  is  15.25 

cro  (6") . 

Barbara  was  evaJuated  on  an  electric  typewriter  with  a 
keyguard.    She  was  unable  to  accurately  press  the  keys  without 
the  keyguard.     She  strikes  the  keys  with  a  pencil  held  in  her 
lett  hand,  with  her  forearro  at  neutral,  and  her  elbow 
extended.     She  prefers  to  have  the  typewriter  placed  at  her 
left  side.     In  this  location,  she  is  fairly  accurate  but  the 
rate  of  selection  is  slow.    There  is  also  a  problem  with  the 
pencil  catching  under  the  keyguard. 

She  was  next  evaluated  on  an  expanded  keyboard  that  is 
operated  by  sliding  a  roagnetic  handpiece  over  the  desired  entry 
and  holding  that  position  until  a  selection  is  roade.     She  was 
able  to  hold  the  handpiece  with  a  hook*type  grasp  with  her  fore- 
arro fully  pronated.     This  position  was  more  stable  than  thst 
used  with  the  typewriter.     Holding  the  handpiece  continuously  on 
the  surfdce  of  the  device  also  added  support  and  increased 
control.  ' 

On  roatched  tasks  using  the  typewriter  and  enlarged 
keyboard,  her  response  rates  were  3.86  sec/entry  for  the  type- 
writer and  3.47  sec/entry  for  the  enlarged  keyboard.     There  were 
no  false  entries  with  either  keyboard.     The  close  times  were 
impressive  since  Barbara  had  no  expr ience  with  the  large 
keyboard  prior  to  the  evaluation^  but  she  had  used  an  electric 
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typewriter  extensively.     The  final  interface  recommendation  was 
the  enlargea  keyboard  because  of  the  greater  control  and  reduced 
effort  necessary  to  operate  it. 

Caise__2 

Mike  is  a  21  year  old  male  with  severe  spastic  cerebral 
palsy.     He  has  understandable  but  dysarthric  speech,  and  he  uses 
his  feet  to  propel  a  manual  wheelchair.     He  was  referred  for  the 
recommendcition  of  a  writing  system  for  use  in  his  college 
classes.     Use  of  his  arms  and  hands  is  very  limited.     He  uses 
his  left  large  toe  for  typing,  and  occassionally  uses  a  head 
wand  for  painting. 

Evaluation  of  hand  function  showed  poor  tee,  spherical, 
two-finger,  and  press  grasps  with  his  right  hand.    He  was  unable 
to  voluntarily  release  all  but  the  tee  grasp.    He  was  unable  to 
use  any  grasps  with  his  left  hand.     Head  range  was  measured  as 
90  degress  rotation  left  and  rights  90  degrees  up  and  30  degrees 
down  and  80  degrees  left  and  45  degrees  right  tilt. 

Based  on  this  evalaution  and  his  previous  use  of  foot 
control,  the  foot/toe  was  selected  for  further  testing  with  the 
head  as  an  alternative  site.     Usinq  a  range  sheet  similar  to 
that  shown  in  Figure  2,  we  determined  that  Mike  could  reach 
objects  in  an  area  8.3  cm  {3.25     )  in  back  of  his  test  position, 
42  cm  (16.5        to  the  left  and  right  with  his  left  foot.  Using 
a  typewriter  keyboard  without  a  guard,  he  had  no  errors  and  each 
selection  was  completed  in  Jess  than  one  second.    The  small 
numeric  keyboard  (Figure  4)  was  also  used  with  each  selection 
completed  in  less  than  one  second.    Two  errors  were  made  and 
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both  wore  inactveiLont  pressing  of  adjacent  keys.     A  switched  4 
position  joystick  was  positioned  30  cm  in  front  of  his  wheel- 
chair  an(3  he  was  able  to  select  any  one  of  the  four  positons  in 
less  than  one  second.  All  errors  were  in  the  forward  direction, 
and  it  was  det<^rmined  that  this  was  due  to  an  obstruction  by  the 
wheelcha  ir  leg  rest . 

Single  switches  were  also  used  with  his  left  foot.     He  pre- 
ferred the  ttead  switch  used  either  singly  or  in  an  array  of 
three.  An  array  of  five  tread  switches  in  a  slot  configuration 
caused  probieins  in  reaching  the  extremes  of  the  array.  Less 
desireable  alternatives  were  the  rocker  switch  {difficulty  in 
hitting  only  one  side)  and  touch  (too  little  feedback). 

Because  Mike  had  previously  used  his  head  for  some  tasks* 
this  site  was  also  investigated.     Based  on  his  previous  exp- 
erience,  he  did  not  want  to  use  a  head  wand  for  keyboard  selec- 
tions*    He  was  able  to  use  a  joystick  with  his  chin,  but  he 
found  that  it  was  more  difficult  than  usir.g  his  foot  for  the 
same  task*    A  rocker  switch  was  tried  with^aiw-,inav-eroent#  but 
this  too  was  determined  to  be  much  more  difficult  than  foot 
control.  Finally*  leaf  switches  were  positioned  at  each  side  of 
his  head.    Although  he  could  easily  control  these  he  again 
preferred  u^e  of  his  foot. 

The  final  recommendation  was  for  foot  control  of  an  inter- 
face.    Interfaces  chosen  were  large  keyboard,  small  keyboard, 
joystick  and  three  switch  array*   in  that  order. 
Case  3 

Susan  is  a  17  year  old  f'^male  with  severe  spastic  cerebral 
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palsy.  Slje  ha:;  no  si>eech  and  u^;es  eye  gaze  (left  =  yes,  right  = 
no)   for  cummun ication  in  a  question  and  answer  mode. 

She  could  not  uccomplish  any  of  the  grasps  with  her  right 
hand,  but  ol]  were  possible  with  her  left.     None  of  the  grasps 
were  rated  as  "good"  however.     Her  range  with  her  left  hand  is 
46  cm  (18*')   forward  and  15  cm  (6")  to  the  left  .    She  could  not 
cross  her  midline  with  this  hand.    Head  movement  was  60  degrees 
left  and  right,  8  degrees  up  (the  wheelchair  head  restraint 
prevented  more  movement  in  this  direction)  and  15  degrees^down. 

Susan  coulcj  not  use  any  keyboards  or  single  switches  with 
either  hand  due  to  the  lack  of  functional  grasps  and  random  hand 
and  arm  movement.  The  use  of  the  chin  as  a  control  site  was  pre- 
cluded because  her  rest  positon  for  her  chin  was  on  her  chest. 
One  tread  switch  was  mounted  to  her  wheelchair  on  each  side  of 
her  head.    Using  a  light  as  feedback,  she  was  able  to  select 
either  switch  rapidly  and  accurately.     She  required  1-6  sec  per 
selection  with  no  faJse  ON  or  OFF  responses.    3usan  reported 
that  this  arrangement  was  exteremely  easy  for  her  to  use.  Pad 
and  touch  switches  were  also  tried,  but  her  performance  was  much 
worse  than  with  the  tread  switch,  prob^ly  due  to  the  greater 
feedback  from  this  latter  switch. 

The  final  recommendation  was  for  the  head  as  an  anatomic 
site.    Tread  switches,  or  others  with  similar  feedback  were 
recommended  with  mounting  at  each  side  of  her  head. 
Case  4 

Eric  is  a  17  year  old  male  with  severe  spastic  cerebral 
palsy.     He  has  no  intelliqible  speech,  and  he  was  using  a  duFCO 
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Matr  ix  comjnunicu tor  pr  k^r  to  our  eva]  uat  iun.     He  used  either  a 
han<l  joystick  or   foot  pedal  to  control  the  Matrix,  and  also  used 
eye  movement  for  yes  ami  no.  He  propels  himself  in  his  manual 
wheelchair  by  pushing  with  his  feet. 

Eric  had  some  control  of  his  right  hand,  but  he  was  unable 
to  perform  any  of  the  grasps.     His  left  hand  function  is  very 
1  imJl  ted ,  but  he  had  weak  cyl  indr  ical ,  palmar  ,  and  spher  ical 
9i'asps.      He  could  voluntarily  release  only  the  spherical  grasp. 

Using  his  left  hand,   the  maximum  reach  was  43  cm  (17")  in 
front  and  24  cm  (9.5")  to  the  left  of  midline.  He  could  not 
reacii  locations  closer  than  29  cm  (11.5").  His  range  was  entire- 
ly restriced  to  the  left  of  midline.     Similar  results  were 
obtained,  with  the  right  hand  but  his  range  was  slightly  less 
and  the  effort  required  was  much  greater.  Head  range  left  and 
right  (rotation)  was  60  degrees.     He  could  move  up  60  degrees 
and  down  30  degrees. 

Our  evaluation  of  Erich's  hand  function  showed  that  no 
keyboard  use  was  possible.     He  used  the  heel  of  his  right  or 
left  hand  to  depress  a  tread  switch.     This  required  a  great  deal 
of  effort  and  was  very  slow  (especially  tracking  time).  Similar 
results  were  obtained  using  pad  and  leaf  switches.     In  the  later 
case  he  required  an  averagt  of  13  seconds  to  activate  the  leaf 
switch  with  a  sweeping  lateral  motion. 

Since  the  results     from  the  hand  evaluation  were  not 
promising,  we  also  investigated  head  control.     A  light  pointer 
was  placed  on  Erich's  head  and  he  was  asked  to  point  to  various 
squares  on  his  Matrix  communicator  using  it.     He  did  this  easily 
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wi  th  tipiJi  ux  imdt  ]  py  3  .  S  f^econds  per  selection .    Using  the  hand 
joyi;tick  with  which  he  was  more  familiar,  his  tracking  time  was 
60  to  90  seconds  per  selection,  and  he  was  quite  inaccurate.  He 
also  expresse<i  a  preference  for  the  light  pointer  because  it  was 
easier  to  use  and  required  much  less  overall  concentration  and 
ef  f or  t . 

Because  he  had  previously  used  foot  switches  we  also 
investigated  the  use  of  this  site.     With  two  tread  switches  and 
e  two  light  box  as  feedback,  Eric  nad  an  average  response  time 
of  6.21  sj^conds  l>er  selection.     He  indicated,  however,  that  he 
preferred  the  light  pointer  to  the  foot  switches. 

The  final  recommendation  was  for  the  head  as  first  choice 
ano  the  Coot  as  second  choice  for  control  sites.     The  light 
pointer  was  recommended  as  an  interface  with  foot  operated 
switches  as  the  second  choice. 
Case  5 

Bret  is  a  six  year  old  male  with  severe  athetoid  and  spastic 
cerebral  palsy.     (le  speaks  Spanish  and  English  in  the  home,  but 
Lt  is  only  intelligible  to  those  who  work  closely  with  him.  He 
was  referred  for  the  development  of  a  communication  system  for 
use  in  *-*^e  classroom  and  at  home.  He  is  just  beginning  a  reading 
program  in  a  "regular'*  kinaergarten  class. 

With  his  left  hand  he  could  use  cylindrical,  two  finger, 
spherical  and  lateral  grasps.     With  his  right  hand  he 
accomplished  the  cylindrical,  press,  two  finger,  sperical  and 
lateral  gra<^ps.     He  was  able  to  flex  his  wrists,  but  he  could 
not  extend  them.     His  range  was  determined  to  be  22  X  14  inches 
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with  each  hand,  but  ho  couUl  not  cross  midline. 

Bret  used  a  small  keyboard  (Figure  4)  with  his  left  hand. 
He  was  unable  to  presti  individual  keys,  and  he  used  his  entire 
fist  for  this  task.  A  four  position  switched  joystick  was  used 
with  his  left  hand.     He  was  able  to  move  it  in  all  four  dir- 
ections  with  an  average  activat-ion  time  of  6  seconds.  Single 
tread,   leaf  and  rocker  switches  were  used  with  his  left  hand.  He 
was  fastest  (2  seconds  to  turn  on,   1  second  to  turn  off)  with  the 
leaf  switch,  and  slowest   (3  seconds  on,  2  seconds  off)  with  the 
tread  switch.     Two  switch  arrays  were  also  tried.     Again#  his 
fastest  and  most  accurate  responses  were  with  the  leaf  switches. 
These  were  mounted  on  a  bar  positioned  across  the  front  of  his 
wheelchair.     He  activat.ed  them  with  the  die  of  his  hand  in  a 
lateral  arm  movement.  A  five  position  tread  slot  switch  was  also 
used.     Bret  was  able  to  activate  all  five  switches,  but  he  used 
both  hands  rather  than  cross  midline. 

Since  all  the  switch  arrays  and  single  switches  require 
sequent ial  input  (scanning)  and  are  therefore  relatively  slow*  we 
also  investigated  his  use  of  a  head  mounted  light  beam.     He  was 
able  to  use  this  very  effectivly*   locating  the  light  beam  on  a 
series  of  one  inch  targets.  He  also  was  able  to  turn  on  a  light 
activated  toy  using  the  light  beam. 

Our  final  recommendation  was  fcr  leaf  switches  for  a  scanning 
system  and  the  light  beam  for  direct  selection. 
Discuss  ion 

These  cases  were  chosen  to  illustrate  the  techniques  em- 
ployed for  different  anatomic  control  sites.     They  all  follow 
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the  same  basic  format, but  there  are  some  significant  differences 
whicti  are  important  to  note.     In  case  li  the  client  had  previous 
oxi>erience  with  a  typewritei,  but  she  needed  a  system  with  more 
capability*     Thus,  even  though  the  tracking  and  selection  times 
were  very  similar  for  the  standard  and  enlarged  keyboards,  the 
system  requiring  less  effort  and  more  potential  for  communica- 
tion (the  enlarged  keyboard  device)  was  chosen. Since  hand 
control  was  very  functional,  other  anatomic  sites  were  not 
investigated. 

In  case  2,   it  appeared  from  the  beginning  that  the 
foot  was  the  best  site.     However,  we  always  perform  at  least  the 
functional  tests  regardless  of  what  the  client's  perception  o£ 
his/her  sk'lls  is.    We  do  this  because  we  have  often  had 
client^s  whose  physical  abilities,  at  least  for  the  task  of 
controlling  an  electronic  device,  were  much  better  than  th€V 
thought.     In  case  three,  it  was  also  obvious  that  hand  function 
was  limited,  but  the  positioning  of  the  client  made  it  very 
difficult  to  interface  to  her  head.     In  the  final  system,  the 
two  switches  are  mounted  to  a  plastic  plate  that  is  positioned 
on  her  chest.     Since  she  is  very  hypotonic  and  slides  down  in 
her  chair  rapidly,  this  allows  the  switches  to  maintain  their 
relationship  to  her  head  in  all  sitting  postions.  An  important 
as:^ect  of  case  4  is  that  e;;en  though  one  site  (hand)  was  being 
used  and  judged  to  be  the  "best**  available,  systematic  evalua- 
tion led  to  the  choice  of  an  alternative  (head)   that  provided 
greatly  improved  performance.  The  utility  of  alternative  recom* 
mendations  is  also  illustrated  by  this  case.     The  light  pointer. 
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the  sam#?  basic  fui'mat,t^ut  there  are  seme  significant  differences 
whict*  arc  important  to  note.     in  case  1,  the  client  had  previous 
experience  with  a  typewriter,  but  she  needed  a  system  with  more 
capability.     Thus,  even  though  the  tracking  and  selection  times 
were  very  similar  for  the  standard  and  enlarged  keyboarofs,  the 
system  requiring  Xess  effort  and  more  potential  for  communica* 
tion  (the  enlarged  keyboard  device)  was  chosen.     Since  hand 
control  was  very  functional,  other  anatomic  sites  were  not 
investigated. 

In  case  2,  it  appeared  from  the  beginning  that  the 
foot  wafs  the  hest  site.     However,  we  always  perform  at  least  the 
functional  tests  regardless  of  what  the  client's  perception  of 
his/her  skills  is.    We  do  this  because  we  have  often  had 
client's  whose  physical  anilities,  at  least  for  the  task  of 
controlling  an  electronic  device,  were  much  better  than  they 
though:.     in  case  three,   it  was  also  obvious  that  hand  function 
was  limited,  but  the  positioning  of  the  client*  made  it  very 
difficult  to  interface  to  her  head.     In  the  final  systeni,  the 
two  switches  are  mounted  to  a  plastic  plate  that  is  positioned 
on  her  chest.    Since  she  is  very  hypotonic  and  slices  down  in 
her  chair  rapidly,  this  allows  the  switches  to  maintain  their 
relationship  to  her  head  in  all  sitting  posti'^ns.  An  important 
aspect  of  case  4  is  that  even  though  one  site  (hand)  was  being 
used  and  judged  to  be  the  "best**  available,  systematic  evalua- 
tion led  to  the  choice  of  an  alternative  (head)   that  provided 
greatly  improved  performance.  The  utility  of  alternative  recom- 
ii.endations  is  also  illustrated  by  ttiis  case.    The  light  pointer, 
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while  VL-ry  fiinctional  in  selecting  itemb  from  an  array,  requires 
an  observer  to  bo  present.    This  cli'^r^;  also  needed       control  a 
system  more  independently  to  complete  class  assignments  .  Since 
we  had  specified  an  alternative  control  site  and  interface 
types,  this  was  accomplishedd  using  a  podal  switch  with  the 
foot.    Case  5  illustrates  the  use  of  these  methods  for  young 
children.     The  procedures  are  very  similar^  but  often  the  form 
of  feedback  (e.g.  the  licjht  activated  toy)   js  altered. 

Conclusions 

The  interface  assessment  described  here  'S  only  one  part  of 
a  totdl  assessment  battery  (Coleman,  et  al.,  1930).  Following 
the  determination  of  a  ranked  ordering  ot  interface/control  site 
combinations,  additional  information  must  be  collected  to  insure 
that  the  client  will  in  fact  be  able  to  use  the  interface  to 
control  the  desired  device.     For  example,  the  cognitive  demands 
and  eye  tracking  skills  required  for  row/coltjmn  scanning  may  be 
too  gre^at  for  a  some  clients*     In  that  case  he  or  sh^  would  be 
ise  a  scanning  communication  sys'^^em  even  though 
Ingle  switch  interfaces  have  be«n  found  to  be  useable. 
For  communication  systems    cognitive  and  language  testing  must 
also  be  done  (Meyers  and  Ccleman  /  1982)  .     In  addition,  it  is 
necessary  to  evaluate  client  performance  using  actual  systems 
and  to  determine  the  characteristics  of  syscems  that  are  useful 
to  the  client  (Cook  and  Preszler,  1962).     In  this  phase  of  the 
assessement,  "bottom  line**  measures  of  performance  such  as  rate 
of  communication  can  be  determined.  This  phase  of  the  assessment 
also  requires  a  detailed  knowledge  of  the  characteristics  of 
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available  systejiiii.  For  this  rc^:>on#  we  have  carried  out 
evaluations  of  auymt*ntat  ive  communication  sy*5tems  (Cook,  et  al.i 
1979f  Dahlquist,  et  al  .  ,  198U  Cook,  et  alw   1982).  Client  goals 
muGt  also  be  carefully  identified  (Coleman  and  Preszler^  1982). 

The  interface  assessment  presented  here  does  provide  a  log-- 
iCdl#  systematic  approach  to  the  determination  of  a  control 
site/ihterface  combination.    This  step  must  necessarily  preceed 
other  phases  of  the  assessment. 
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Appendix 

The  following  manufacturers  provide  equipment  useful  for 
interface  assessment  using  the  methods  described  in  this  paper. 


Company 


Products 


Prentke-Romich 
R.D.  2,  Box  191 
Shreve,  OH  44676 
(216)  567  -2906 


Call  signal  (several  types) 
Toys  aodified  for  various 

int'eraces 
Trace  multibox 
Various  control  interfaces 


zygo  Industries 
P.  O.  Box  1008 
Portland,  OR  97207 
(503)  297-1724 


Adaptive  fixtures  for 
mounting  interfaces 
Call  alarm 
Switch  set 

Two  choice  light  indicator 
Various  control  interfaces 
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Table  1.     Ranqe  ^^nf1  Kesolution  Categories  for  Interfaces 


Size  of  Input 
Doma  i  n 

n>10 

n>)0 

;><n<io 

l<n<S 


n^i 


Range 

-  Lacge 
Smal  I 

Small 
Small 


Pesolut  ion 

Fine 
Fine 

Fine 

Gross 

Gross 


Types  of 
Interfaces 

Large  Keyboard 

Sm^il  Alp*ia- 
numeric  Keyboard 

Small  Numeric 
Keyboard 

Switch  Arrays 

( incl.  joysticks) 
Single  Switches 


Note;  n-  the  number  of  independent  signals  avaialable  from  the 
interface  {see  text) . 


Table  2.     A  Hierarchy  of  Anatomic  Control  Sites 


Hand 

Head 

Foot 

Arm 

Leg 


Oesiceability 
Host 


Least 


Note:  The  ranking  is  based  on  manipulative  ability  typical  of 
ihe  listed  anatomic  site  (see  text). 
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Table  3^     Tunctional  tasks  used  for  assessing  functional  movements^ 


ARM 


Left 


Right 


COHHEKTS 


Tasks;    Tester  places  object 
{cup»  toy,  etc.)  at 
person 's  midl ine  10" 
from  their  body  and 
i  nstructs.    Reposi  tion 
if  necessary  and  note^ 


Mft  6^ 


extend  by  reaching 


"  rotate  as  i f  to  pour 
(put  object  in  cup  to  be  poured) 


-  rotate  in  the  opposite 
d  i  recti  on 


"  turn  upright  again 
*  fTiOve  6^'  to  the  left 


-  nx)ve  6**  to  the  right 


-  pul t  b5Ck 


If  adequate  arm  and  hand  movefnentt  Ofntt  the  following  tasks 


KNEE 


cohhekts 


rnove  knee  to  the  left 


move  knee  to  the  right 


JAW 


open 


-  close 


MOUTH 


blow  throu9h  a  straw 


sip  through  a  straw 
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^  Note:    Tor  each  movement  requested  a  +  (present)  or  -  (absent)  is  placed  in  the 

^RT(]]  appropriate  column.    Whether  required  movement  can  be  initiated  (l)>  con* 

HisMaa  trolled  (C)  and  terminated  (T)  is  also  recorded* 


Table  4.  Hierarchy  of  Switches  Based  on  Feedback 
Provided  by  the  Switch 

Switch  Rank  Feedback  Type  Manufacturer 


1 

Most 

Tread 

2 

Rocker 

3 

wobble 

B 

4 

Leaf 

c 

5 

Touch 

C 

6 

Bulb 

(puff /sip) 

A.B.C 

7 

Pad 

D 

8 

Contact 
(capacitive) 

D 

9 

Mercury 

A 

10 

Eyebrow 

£ 

11 

Least 

EMG 

A 

Manufacturers: 

A.  DUFCO 

B.  Prentke-Romich 

C.  Zygo 

D.  Custom  Made  (no  known  manufacturer) 

E.  Trace  Center 

Notes: 

1.  Rankings  are  based  on  the  total  amount  of  feedback 
(visuali  auditory,  somatosensory)  avaialble  from  the 
switch  (see  text) . 

2.  Only  single  switches  are  listed.     Switch  arrays  (e.g. 
slot  switches)  are  generally  made  up  of  multiples  of 
the  switches  listed. 
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Table  5.  Data  Form  for  Keyboard  Performance  Evaluation 

Asked  Response  Time  False  Entries 

Guard    No  Guard    Guard    No  Guard    Guard    No  Guard 


1 

0 

12 

5 

90 

6 

zx 

7 

?. 

27 

gh 

35 

fds 

49 

jkl 

015 

123 

345 

.»? 

536 

Comments: 

Notes ; 

1*    The  method  of  pressing  the  keys  (e.g*,  finger,  stic^, 
etc.)  is  also  noted. 

2*    The  location  of  the  keyboard  relative  to  the  client's 
midline  and  the  distance  from  the  body  are  recorded. 

3*     First  column  of  "Asked"  entry  is  used  for  alpha- 
numeric keyboards  and  the  second  column  is  used  for 
numeric  keyboards. 
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INTERFACE 


CONTROLLER 


OUTPUT 


Figure  1 


General  purpose  communication  and/or  control  system  components 
See  text. 
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b  I 

c 

1 


T 
1 


root 

a 

't8.7't  cm 

36.12  cm 

b 

32.70 

c 

24.05 

d 

20.64 

e 

15.56 

12.07 

f 

7.38 

8.65 

7.5't 

9.92 

h 

15.56 

13.18 

i 

31. '•3 

10.81 

j 

39.69 

29. '•5 

k 

Jt2.S6 

1 

63.66 

Jt6.0it 

m 

8.26 

3.33 

23  HH 


Motes:    1.    All  squares  are  m  cm,  on  a 
side , 

2.  Material  is  1/8"  thick 
cardboard. 

3.  Cover  with  clear  contact 
paper  to  protect  surface. 


Figure  2.  Layout  of  testing  sheet  used  for  range  measurement  of  hand  and 
foot.  The  foot  sheet  may  also  be  used  for  small  children  with 
I imited  reach. 
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R  L 

Grasp 
Release 


Grasp 
Release 


Lateral 


Cyl indrlca' 


R  L 

Grasp 
Re  lease 


R  L 
Grasp     D  □ 
Release  O  O 


Spher I cal 


PreJ  J 


R  L 
Crasp     □  □ 

Release  □  D 


Figure  3- 


Grasps  used  to  evaluate  bond  and  finger  function,  "^he  small  squares  are  used 
indicate  whether  the  client  can  execute  the  g'asp  and  voluntarily  release  it. 
Subjective  score  (e.g*,   1=good,  2=fairj  3=P00r}  may  be  used* 

197 


to 
A 


Section 

Testing  Non-Oral  Individuals  for  Augmentative 
Communication  Systems:    A  Symbol  System  Assessment  Hodel 


Testing  Non^Ora)  individuals  for  Augmentative 
Communication  Systems:    A  Symbol  System  Assessment  Hodel 

Lawrence  S*  Keyers 
Colette  Coleman 
California  State  University,  Sacramento 

Running  head;    Symbol  Assessment  Model 
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Abstract 

Non-speaking  physically  disabled  individuals  are  tieking  incrdat;ing  use  of 
augmentative  systems  to  enhance  their  comnunication.    This  has  made  more 
pressing  the  need  for  the  professional  to  Carefully  assess  these  persons' 
skills  and  abilities  prior  to  recommending  a  particular  augmentative  system. 
Among  the  abilities  requiring  assessment  ara  thoit^ concerning  cognltWt  and 
language  skills.    An  assessment  battery  for  these  skills  was  developed  based 
on  competencies  which  underlie  the  productive  use  of  augmentative  communica* 
tion  systems.    In  the  form  of  a  deCJ:»ion  (branching)  structure*  the  test 
battery  is  designed  to  Identify  the  most  functional  symbol  system*  estimate 
the  level  of  sophistication  v^ith  which  the  person  can  manipulate  this  symbol 
system*  and  diagnose  performance  deficiencies  whtch  prevent  the  person  from 
using  augmentative  systejns. 
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Testing  Non-Oral   tndividuals  For  Augmentative 


Communication  Systems:    A  Symbol  System  Assessment  Mode) 


Over  the  past  several  years  professionals  have  become  increasingly  aware 
of  alternative  means  to  either  substitute  for  speech  or  to  augment  spoken 
language  in  individuals  whose  speech  is  not  adequate  to  meet  their  communica- 
tion needs  (Harris  S  Vsnderhei den ,  l980).    These  individuals  ordinarily  have 
cerebral  palsy,  have  experienced  brain  trauma,  or  are  diagnosed  as  having  some 
kind  oF  neuromuscular  disorder.    Not  only  is  the  ability  to  speak  irpaired, 
but  such  individuals  typically  display  severe  motor  disabilities  which  may 
iQterFere  with  alternative  communication  modes  such  as  writing,  typing,  or 
manual  s  igni  ng. 

Recent  conceptual  and  technical  advances  have  created  at ternati ve  ways  to 
allow  non-speaking  or  limited  speaking  individuals  to  communicate.  These 
alternatives  span  a  wide  range  oF  technical  sophistication  From  paper-and-r:^n- 
ci  I  communicc^tion  boards  to  microcomputer  systems  programmd  with  custofnized 
communication  soFtware  packages.    As  a  set^  these  alternatives  are  known  as 
augmentative  communication  systems  (aCSs). 

The  recommendation  oF  an  ACS  For  a  particular  person  should  take  several 
Factors  into  consideration.     It  should  be  compatible  with  and  take  advantage  oF 
the  motor  and  sensory  capabilities  oF  the  intended  user.    Th^  system  should 
also  incorporate  those  device  Features  (e.g.  word  selection,  printed  out-put) 
needed  by  the  user  to  eFFectively  communicate  in  the  designated  envi  ronf?>ent{s)  • 
Other  fmportant  Factors  In  etching  an  ACS  to  a  person  are  that  it  accommodates 
the  cognitive  skills  and  utiifz<;s  thb  language  abilities  oF  the  candidate  opera- 
tor.    In  order  to  eFFect  an  appropriate  match  oF  user  and  system,  each  oF  these 
ft>ctors  must  undergo  a  comprehensive  and  relevant  assessment.    The  present  paper 
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discusses  a  particular  approach  to  the  assessment  of  cognitive  and  language 
abilities  of  non*speaking  potential  ACS  users.    This  procedure  assumes  that 
the  decision  to  use  an  augmentative  system  has  already  been  made  through  the 
use  of  some  procedures  such  as  those  suggested  by  Shane  and  Bashir  (1980)  or 
Chapman  and  Miller  (1960).    It  !s  an  Initial  attempt  «t  a  systematic  approach 
to  evaluating  the  communication  skills  of  an  Individual  who  cannot  speaks  wrlte^ 
use  signs  or  make  enough  recognizable  gestures  to  meet  his/her  conrninication 
needs. 

The  assessment  has  been  developed  from  experience  with  non*oraI  individuals. 
Those  tests  which  have  received  the  most  wide*spread  use  are  those       the  Ian* 
guage  assessment  sections.    Others  have  been  used  much  less  fre<iuently.  There 
has  not  yet  been  any  formal  attempt  to  establish  test  reliabHity. 

Overview  of  Assessment  Model 

Purpose 

The  purpose  of  the  assessment  model  described  here  ts  to  define  procedures 
which  will  lead  to  the  recommendation  of  a  workable  symbol  system  to  meet  the 
communication  needs  of  the  user.    These  procedures  will  define  a  symbol  system 
(standard  orthography^  Blissymbols  or  pictures)  and  a  method  for  organizing  it 
in  a  manner  which  the  client  is  capable  of  using.    The  assessment  model  also 
contains  a  diagnostic  elemen'.  which  evaluates  some  cognitive  skills  we  presently 
believe  contribute  to  successful  testing  for  and  utilization  of  an  ACS. 

The  assessment  model  does  not  define  contenic  and  this  must  be  determined 
through  other  means.     It  is  important  to  note  that  the  results  of  this  procedure 
will  produce  a  workable  system  but  will  not  define  the  eventual  limits  of  the 
user.    For  example^  If  the  user  is  capable  of  communicating  at  the  picture  levels 
goals  might  be  set  to  work  toward  a  symbol  system  such  as  Bliss  or  standard 
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orthogrophy  de|>ending  on  the  clients  age,  previous  training  and  communication 
needs.    The  model  was  not  designed  to  plan  training  steps  but  might  be  used 
to  provide  some  general  directions  for  training. 

The  model  was  designed  so  that  the  assessment  results  can  be  directly 
applied  to  the  recommendation  of  an  ACS.    The  assessment  battery  is  essentially 
criterion  or  t«sk*driven;  each  separate  test  purports  to  measure  a  cognitive 
or  language  skill  that  appears  to  be  Involved  in  using  an  ACS  to  comnunt cate. 
The  assessment  model  consists  of  four  assessment  batteries:    Preliminary  Skills 
Analysis^  Comnunlcation  Skills  Diagnosis^  Language  Assessment-Orthography,  and 
Language  Assessment-BI i ss/Pictographi c.  ^£ach  of  these  is  in  the  form  of  a  flow 
diagram  containing  choices  to  be  made,  instructions  on  haw  to  proceed  and  sub- 
batteries  containing  specific  assessment  tools,  such  as  tests  evaluating  the 
client's  ability  to  identify  ftems^  answer  questions^  use  express[v€  language, 
spell,  read  and  so  on.    Tests  for  each  skill  were  either  borrowed  from  existing 
instructions  or»  more  typically,  developed  by  our  research  team. 

'm 

Prerequisites  to  Testing 

The  assessment  model  assumes  that  the  tester  has  some  familiarity  with  the 
individual  to  be  assessed.     In  the  present  research  project^  this  familiarity 
is  gained  through  an  initial  assessment.    The  assessment  usually  involves  an 
interview  with  the  client  and  whenever  possible,  the  client's  parents,  teachers 
therapists,  caretakers  or  any  significant  others.    In  addition,  a  brief  examina 
tion  and  observation  of  the  client's  physical  and  communication  abilities  is 
helpful  (Coleman,  Cook  t  Meyers,  1980)* 

Initial  information  should  enable  the  tester  to  determine  if  the  client 
has  appropriate  skills  to  enter  the  assessment  flow.    This  is  mainly  determined 
by  whether  the  client  can  intentionally  indicate  wants  or  needs.    If  such  a 
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response  can  be  made  then  he/she  enters  the  beginning  of  the  assessment  flow. 
If  the  person  cannot  make  such  a  response  then  •  prelanguage  assessment  is 
appropriate.     If  after  entering  the  decision  flow  it  is  found  to  be  Inappro- 
priate^  the  flow  leads  back  to  th«  pretenguege  assessment.    The  prelanguage 
assessment  ^vlll  not  be  dealt  vith  tn  this  paper. 

Jnfonratlon  obtained  during  the  screening  should  Include  Such  thing!  as 
ti.e  type  of  disability^  the  body  part  over  which  the  client  has  the  most  reli- 
able control*  the  client's  range  for  pointing  or  reaching^  the  dominant  side  of 
the  body^  any  auditory  or  visual  acuity  or  perceptual  problems*  any  memory 
problems*  spproximate  attention  span  and  topics  of  particular  Interest  to  the 
client.    This  information  allows  the  tester  to  plan  the  tasting  procedures  so 
that  the  client's  responses  are  affected  as  Itttle  as  possible  by  factors  such  ^ 
as  physical  or  sensory  difftcutty^  loss  of  attention*  fatigue  and  f.o  on. 

The  tester  also  needs  to  tap  what  is  already  known  about  the  client's  cog* 
nitive  and  language  abilities:    spelling*  reading*  word*based  receptive  grammar^ 
receptive  picture  vocabulary  and  functional  81is$  vocabulary.     If  these  abilities 
have  already  been  tested^  questions  on  the  flow  concerning  these  abilities  are 
answered  and  the  tester  proceeds  with  the  flow  as  appropriate. 

It  should  be  noted  that  in  some  cases  an  initial  assessment  wi H  provide 
adequate  information  and  a  full  assessment  will  be  unnecessary.    This  is  particu^ 
larly  true  of  high  functioning  Individuals  who  have  already  been  tested  usifg 
standardized  materials,  the  results  of  which  can  form  a  foundation  for  establish- 
ing the  language  content  of  a  system. 

The  criteria  on  which  testing  decisions  are  based  is  specified  in  all  but 
four  instances  tn  the  assessment  model.    These  are  decisions  that  pertJin  to 
spelling,  reading*  Btiss  vocabulary  and  receptive  picture  grammar.    The  exact 
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level  has  not  been  specified  because  it  may  vary  depending  upon  the  comiTHjnica* 
tion  goal  and  the  research  team  has  not  yet  determined  mininum  or  optimum  levels. 
One  level  of  spelling  might  be  acceptable  for  communication  with  the  family  and 
familiars,  another  level  might  be  necessary  for  school ,  and  still  another  for 
strangers.    The  family  -night  accept  and  understand  phonetically  swelled  words  or 
be  able  to  anticipate  the  intended  message  from  a  few  letters  while  a  stranger 
would  not.    A  small  reading  vocabulary  m^ght  serve  one  person  very  well  while 
another  might  require  pictures  iri  addition  to  words  in  order  to  have  a  large 
enough  vocabulary  to  express  what  he  or  she  wants  to  say,  and  so  on. 

The  following  rationale  are  suggested  for  vocabulary  organization.     If  the 
user  has  limited  range  and/or  slow  movements  when  selecting  items,  the  most 
frequently  used  items  should  be  placed  in  the  most  readily  accessible  areas  on 
the  array.     If  the  person  reads  and/or  understands  grammatical  categories,  the 
items  may  be  arranged  tn  grammatical  categories  and  in  alphabetical  order  viithin 
categories  or  grammatical  categories  may  be  ignored  and  all  items  arranged  in 
alphabetical  order.    This  may  depend  on  uf"r  wishes  or  training  goals.  Teachers 
working  on  the  development  of  grammatical  categories  or  alphabetical  arrangement 
may  want  to  use  these  £s  teaching  strategies.     If  the  user  does  not  understand 
any  of  these,  but  can  organize  items  into  cognitive  groupings,  then  items  like 
clothing,  food,  etc.  may  all  be  placed  tn  one  area  for  easy  learning  and  access. 


Preliminary  Skills  Analysis 

The  primary  purpose  of  the  Preliminary  Skills  Analysis  is  to  determine  if 
the  individual  possesses  the  skills  necessary  for  further  language  testing.  The 
f^'nimal  skills  needed  for  testing  are  those  used  in  an  item  identification  task. 
In  %{ich  a  task  the  tester  asks  the  person  to  indicate  which  picture  in  an  array 
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rep'^esfcnts  the  concept  spoken  by  the  tester  (e.g.#  "Show  me  T.VJ').    Such  a  task, 
involving  following  verbal  req tests  and  selecting  responses  from  an  array  of 
stimuli  as  well  as  several  other  skills^  is  exemplary  of  many  of  the  tests  in 
the  two  Language  Assessment  batteries.    Thus«  the  individual  must  demonstrate  a 
ninimal  leve    of  performance  in  order  to  branch  into  the  actual  Language  Assess*- 
ment . 

A  Jecibion  structure  for  the  Preliminary  Skills  Analysis  is  shown  in  Fig.  K 
The  initial  decision  in  the  structure  res\s  on  whether         person  can  answer 
questions  by  selecting  I  terns  from  a  '*targe"  array  {e.g.*  20)  of  alternatives. 
This  ability  presupposes  all  the  skills  required  for  the  item  identification  task. 
It  also  demonstrates  thdt  the  persori  has  the  potential  to  communicate  in  a 
functional  manner.    The  information  to  answer  this  question  should  be  acquired 
in  the  screening  results.    Ability  to  perform  this  type  of  task  indicates  that 
the  tester  should  go  to  the  Orthographic-Language  Assessment  portion  of  the 
assessment  flow  whereas  lack  of  success  indicates  that  the  tester  should  make  an 
inquiry  regarding  the  ability  to  answer  questions  from  a  "small"  (e.p.,  four)  array. 
Use  of  a  small  array  may  severely  hamper  the  efficiency  of  communication  but 
nevertheless  permits  communication  to  take  place*    Thus*  an  affirmative  response 
to  the  queslton  leads  to  the  Orthographic-Language  Assessment  flow,  while  a 
negative  (or  uncertain)  response  Indicates  a  continuation  of  the  Preliminary 
Ski  Ms  Analysis. 


Insert  Fig.   I  about  here 


The  first  tes  t  admin  istered  in  this  battery  is  an  item  identification  task. 
In  this  and  other  tests  in  the  Preliminary  Skills  Analysis*  the  symbol  system 
used  is  pictures.    We  use  Peabody  Articulation  Oeck  Cards  (Smith,  Smith*  Ounn  & 
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Horton*  1975)  because  many  of  the  testing  materials  contained  in  the  entire 
battery  are  similar  to  the  Peabody  cards.     It  is  therefore  important  that  the 
examinee  be  able  to  manipulate  this  type  of  symbol  system.     If  the  person  can 
use  a  more  "powerful"  symbol  system  such  as  eiissymbols  or  can  spell  or  read* 
a  positive  response  to  the  initial  questions  in  the  battery  is  virtually  assured- 
The  tester  would  then  proceed  to  Language  Assessment. 

The  initial  item  identification  test  presents  individuals  with  a  series  of 
four'item  arrays.    An  array  size  of  four  was  choser>  because  later  materials  are 
based  on  tests  which  use  an  array  of  three  or  four  item^.     In  the  item  Identifi- 
cation task  the  tester  names  each  picture  as  it  is  displayed  to  register  agreement 
on  the  name  l*y  the  examinee.    The  person  is  then  requested  to  indicate  which  of 
the  pictures  corresponds  to  the  concept  spoken  by  the  tester.    Since  this  is  not 
a  picture  vocabulary  test,  the  examinee  is  welcome  to  use  ony  legitimate  means 
to  accompi  r  sh  the  ider  t  f  fi cat  ion  task .    Rap  id  i  y  memor  i  z  r  r>g  the  name  of  an  unknown 
pfcturc.  for  example*  "^s  anacceptible  means  of  performing  this  task.    Wfth  less 
lhar  ^0%  correct  responses,  serious  questions  arise  regarding  the  p^'esence  of 

skills  underlying  the  task.    Therefore*  such  individuals  would  be  branched  to  the 
Communication  Skills  Diagnosis*  in  which  these  underlying  skills  are  systemati- 
cally examined.    Wi*^h  50^  to  75^  correct  responses  on  the  item  identification 
task,  Individuals  would  advance  to  a  task  of  answ^-'ing  questions,  which  will  be 
discussed  below. 

Having  achieved  an  item  identification  score  exceeding  75*,  a  "large*'  array 
i  teiTi  identification  task  is  administered;  the  array  here  is  comprised  of  20 
stimulus  items*    This  test  ib  done  to  determine  if  the  person  can  wcrk  with  an 
array  larger  than  t^ie  four  Item  array  required  to  take  the  other  tests.  Although 
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fwDSt  later  testing  is  not  affected  by  performance  here*  valuable  infornation  is 
gained  toward  the  eventual  recommendation  of  an  ACS.    For  example^  a  person  who 


boards  if  he  or  she  cannot  use  arrays  consisting  of  more  than  four  items*    On  the 
other  hand,  the  ability  to  work  with  larger  arrays  would  suggest,  if  a  language 
board  was  the  recommended  ACS,  that  a  single  board  containing  all  16  could  be 
used. 

As  can  be  seen  from  Fig.  I,  whether  or  not  the  large  array  item  identifica- 
tion test  Is  successful ,  th*  person  wi  1 1  be  tested  on  the  abi  U  ty  to  answer 
questions.    With  less  than        correct  on  the  large  array  item  identification 
task*  individuals  will  try  to  answer  questions  from  small  arrays;  with  more  than 
25%  correct,  a  large  array  wilt  be  used. 

The  answering  questions  test  uses;  only  those  pictures  correctly  identified 
in  the  previous  task*,    ^hus,  disallowing  for  chance,  th6  examinee  presumably 
knows  each  of  the  stimuli   fn  the  array.    Questions  are  phrased  in  the  direct  and 
conditional  modes*     An  example  of  the  former  is#  'Vhat  do  you  brush  your  '^eeth 
wi  th?" ;  an  exsmpl  e  of  the  lat  ter  i  s ,  "What  woul  d  you  po  i  n  t  to  if  you  were 
hungry?" 

Purforrr^ance  on  this  test  in  no  way  alters  the  course  of  the  language  assess- 
ment.    It  does»  however,  provide  some  indfcation  of  how  effective  communication 
may  be.    Care-takers  frequently  need  answers  to  questions  in  order  to  meet  the 
needs  of  non-oral  individuals.    Relatively  poor  performance  suggests  that  a  more 
elaborate  ^rid  extensive  training  regime  should  Probably  be  planned. 
Commun  f cat  ion  Sk  i 1  I s  Dl aqnos  i  s 

A  clunt  whose  assessment  is  branched  to  the  Communication  Skills  Diagnosis 
battery  was  unabia  to  identify  C'Ctures  from  a  four  stimulus  array  based  on  audi* 


can  identify  a  total  of  l6  pictures  may  require  four  separate  mini-language 
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tory  input  from  the  tester/    This  means  that  the  person  lacked  the  necessar> 
skills  to  participate  in  the  tests  in  the  language  assessment.    There  are  at 
least  four  possible  independent  reasons  for  such  a  failure:    the  array  may  have 
been  too  large;  the  person  may  have  difficulty  processing  auditory  input;  the 
person  may  have  short-term  memory  deficit;  the  person  m^y  lack  the  conceptual 
foundations  to  understand  the  nature  of  the  task.    The  diagnostic  sub-battery 
attempts  to  disambiguate  these  alternative    explanations.     If  a  particular  defi- 
ciency can  be  identified,  intervention  in  the  form  of  classroom  instruction  and/ 
or  language  therapy  may  be  used  to  train  that  skill.    This  sub-battery  is  pre- 
sented in  Fig.  2- 


Insert  Fig^  2  about  here 


Array  Si  ze 

The  first  variable  examined  in  the  sub'bottery  is  the  size  of  the  array  from 
which  the  person  is  asked  to  select/  On  the  pos:»ibJIity  that  four  alternatives 
is  too  large  a  set,  the  number  of  stimuli   in  the  array  is  reduced  to  two.  As 
may  be  seen        Fig.  2»  auditory  input  is  still  used.    Thus,  the  form  of  the  item 
identification  task  is  the  same  as  that  used  in  the  Preliminary  Skills  Analysis. 

If  performance  exceeds  chance  on  this  test,  the  deficiency  on  the  last  test 
would  appear  to  result  from  the  use  of  too  large  isr\  array.    The  person  may  then 
exit  this  battery,  with  a  recommendation  for  training  on  larger  ar»*ay  sets^  If 
performance  is  not  better  than  chance,  diagr^ostic  testing  continues^ 
Aud i  tory  Process) ng 

The  next  skill  examined  in  this  bsltery  is  auditory  processing      The  purpose 
of  this  test  's  to  determine  rf  the  individual   is  having  trouble  processing  audi- 
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tory  stimuli.    The  auditory  channel  is  avoided  by  showing  rather  than  telling 
the  person  what  is  to  be  done. 

The  substitution  of  vision  for  hearing  in  this  task  presents  an  interesting 
result.     In  the  auditory  version,  the  tester  might  say*  "Show  me  the  T.V.",  )n 
effect,  the  tester  Is  verbalizing  a  category  name  and  the  examinee  must  select 
the  particular  instance  of  the  category  that  appears  in  the  choice  array.  Un* 
fortunately,  there  is  no  way  to  visually  present  a  general  category  label  In 
picture  form.    The  compromise  used  in  the  present  test  is  to  show  the  person  a 
picture  of  an  object  from  the  same  categorical  set,  carefully  selecting  the  dis* 
tractors  (the  other  stimuli   in  the  array)  to  avoid  i^ny  possibility  of  ambiguity* 
Although  we  have  called  this  an  item  identification  test«  it  is  really  an  intra- 
categorical  matching  task  (e.g.  matching  a  picture  of  a  tennis  shoe  to  a  picture 
of  a  dress  shoe  rather  than  to  a  tree). 

The  testing  procedure  is  analogous  to  the  aud  i  tori  1  ybased  item  Identifica- 
tion Ka^k  used  in  the  Preliminary  Skills  Analyst^*  in  that  four  alternatives  are 
u'^ecJ .    UnTike  the  auditory  version*  however*  the  sample  stimulus  (the  one  **tftatch- 
ing'*  a  picture  in  the  response  array)  is  continuously  available  for  inspection 
//ni  le  the  exominec  ts  deciding  on  a  response.    Success  on  this  visual  item 
(dent  if ''"at  ion  task,  defined  as  better  than  chance  perfornance,  suggests  that  the 
person  can  indeed  i^elcct  from  an  array  of  four  stimuli  and  that  the  task  require- 
ments were  understood.    The  previous  failure  on  ^he  auditory  tasks  may  then  be 
po:entially  attributed  to  either  auditory  processing  or  short-term  memory  diffi* 
cutties;  to  distinguish  between  these,  the  person  would  next  receive  a  visual 
Ttcmory  test 
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Failure  on  the  visual  item  identification  task  supplies  less  information; 
all  four  of  the  possible  explanations  with  which  the  person  entered  this  sub- 
battery  ar3  still  viable  reasons  for  failing  the  original  auditory  item  identi- 
fication task.    As  can  be  seen  from  Fig.  2>  the  test  following  failure  on  the 
visual  task  involves  only  a  reduction  In  the  size  of  the  response  array.     In  all 
other  respects^  the  two-  and  four^choice  visual  item  identification  tasks  are 
the  same. 

Success  on  the  two-choice  test,  measured  by  better  than  chance  performance, 
indicates  that  the  person  grasped  the  task  requirements  and  could  work  with  two 
but  not  four  response  alternatives.    Since  the  person  did  poorly  on  the  two^choice 
auditory  task,  array  size  alone  is  not  ftself  sufficient  to  account  for  prior  test 
performance.    Auditory  processing  or  memory  deficits  may  stlH  be  implicated,  end 
a  memory  test  is  given  next.    Hence,  (as  shown  in  Fig.  2)  regardless  of  the 
decision  route  by  which  the  person  reaches  the  memory  test,  this  test  is  designed 
to  differentiate  between  auditory  processing  and  memory  explanations. 
Visual  Short-Term  HeTOry 

This  test  attempts  to  determine  if  the  person  can  retain  visually  presented 
information  for  a  brief  period  of  time.    Since  persons  tested  here  may  have 
failed  on  four-item  arrays  but  succeeded  on  two-choice  arrays,  the  memory  test 
uses  only  two  response  alternatives.    Auditory  Instructions  in  the  Instructional 
and  testing  portions  are  not  used;   instead*  the  tester  uses  only  visual  instruc- 
tions in  the  form  of  modeling  and  gestures.     In  the  test^  the  person  is  shown  a 

picture  for  five  seconds  after  which  it  Is  then  removed  from  view.    Ten  seconds 
foMowTng  removal,  two  pictures  are  presented  and  the  person  is  to  indicate 
which  of  the  tv«3  was  shown  10  seconds  ago.    Nothing  is  done  to  prevent  the  ,^^rson 
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frcxn  rehearsing  or  using  other  means  to  remember  the  information.    The  primary 
concern  here  is  an  assessment  of  functional  short-term  memory  performance.  Suc- 
cess in  this  memory  task  indicates  that  the  person  can  retain  visually  presented 
fnformation  for  brief  periods  of  time.    These  durations  are  within  the  range 
needed  to  remember  items  for  simple  communication.    At  the  same  time  it  appears 
that  the  person  has  difficulties  processing  information  received  through  auditory 
channels*     It'cannot  be  determirjed  from  the  present  tests  whether  the  problem 
is  central  or  peripheral,  whether  tt  has  to  do  with  pattern  recognition  or 
auditory  short-term  memory,  and  so  on.    The  general  recommendation  ;is  shown  in 
Fig,  2  is  to  train  the  person  in  an  auditory  Item  identification  task  with  the 
additional  option,  of  course,  of  administering  specialized  audttory  perception 
tests  to  more  fully  diagnose  the  problem. 

Poor  perforrrvance  on  the  memory  test  would  indicate  some  deficit  in  visual 
short-term  memory  abilities.    The  most  immediate  recommendation  would  be  to  pro*- 
vide  training  in  this  memory  skill.    Such  results,  however,  have  not  neccessari ty 
resolved  the  questions  concerning  the  person^s  abilities  to  process  audi.*:ory 
Input,    Following  improvement  in  memory  performance.  It  would  be  advisable  to 
re-admin i stsr  the  entire  battery  once  again.     If  other  deficiencies  remain,  they 
may  be  diagnosed;  ^f  the  training  has  remediated  performance  on  the  fcur*choIce 
oudiLory  item  identification  task,  tt^e  assessment  may  then  be  branched  to  the 
t^nguaye  assessment  battery, 
P  i  cture  Hatch  f  ng 

As  can  be  seen  from  FJg,  2^  a  person  receivfng  the  Picture  Matching  Ttst 


has  performed  poorly  on  both  the  auditory  and  visual  four-  and  two-cho^c 
Identification  tasks.    There  is  a  strong  possibility  that  the  person  may 
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understandfng  of  the  task  requi remen ts »  namely,  selecting  a  stimulus  from  an 
array  vyhich  ''matches**  a  sample  presented  by  the  tester.    Up  to  this  point*  the 
**match**  requested  of  the  examinee  has  been  of  a  more  abstract  nature.     In  the 
auditory  task,  the  person  had  to  select  an  instance  of  a  verbally  specified 
category  label;  tn  the  visual   task*  the  person  was  shown  one  instance  of  a 
category  and  was  to  select  another  instance  of  the  same  category* 

The  present  matching  test  is  designed  to  make  the  task  requirements  as 
concrete  as  possible*    An  array  of  two  pictures  is  presented  to  the  person.  The 
tester  then  displays  a  sample  identical  to  one  pfcture  in  the  array.    To  avoid 
memory  demands*  all   three  stimuli  are  continuously  available  during  testing. 
No  auditory  instructions  are  used  in  this  task;  visual  instructions  in  the  form 
of  modeling  and  gestures  are  used  exclusively^    The  person's  task  is  to  indicate 
which  picture  in  the  array  matches  the  sample  shown  by  the  tester. 

Success  in  picture  matching  indicates  that  the  person  grdsps  the  basic  idea 
of  the  task  and  can  effectively  utilize  this  type  of  information  carried  by  the 
visual  channels.    As  can  be  seen  from  Fig.  2*  It  would  be  recommended  that  the 
person  be  trained  In  categorization  skills.    Once  such  remediation  has  been 
accomp]  i  shed»  the  full  battery  should  be  readmi  ni  stered  so  that  other  defi- 
ciencles»  if  the/  exlst»  can  be  identified.     Failure  in  picture  matching  suggests 
that  more  basic  cognitive  skills  tr^y  need  to  be  assessed,    A  specialized  *'pre- 
language'*  assessment^  looking  at  a  range  of  cognitive  abilities  Including  imita- 
tlon»  cause-effect »  and  symbo i I za t ion ,  would  then  be  recommended.     The  description 
o*"  this  assessment  is  beyond  the  scope  of  :his  paper. 

V,  Language  Assesj^fneri^ 

A  person  enters  the  language  assessment  batteries  with  the  minimum  ability 
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to  identify  a  picture  named  by  the  tester  from  an  array  of  at  least  four  alter- 
natives.   These  minimum  skills  should  be  sufficient  for  the  fcltowing  series 
of  tests.    The  main  purpose  of  the  language  assessment  is  to  determiie  the  most 
appropriate  symbol  system  ^hrough  which  the  person  can  ccwwRjntcate.    The  ability 
to  manipulate  the  symbol  system  ts  also  assessed  using  measures  of  expressive 
language  use,  grammatical  'structure,  and  vocabulary  size^ 

In  order  to  determine:  the  most  appropriate  symbol  system  one  must  take  into 
account  two  major  factors.    The  first  factor  is  the  ability  to  functionally 
communicate  tn  necessary  environments.    For  some  tndtviduals,  it  may  be  sufficient 
at  present  to  express  certain  bodily  needs,  such  as  wanting  food  or  drink,  or 
requesting  the  use  of  the  bathroom.    Others  may  need  to  communicate  about  more 
complex  matters,  such  as  activities,  academic  concepts,  and  Interpersonal  concerns. 
To^the  extent  that  it  is  poss'V'e,  the  symbol  system  should  provide  a  vehicle 
to  transmit  this  content. 

The  second  factor  in  determining  the  most  appropriate  symLrol  system  Is 
linguLStic  power.    The  more  powerful  a  language  system  is,  the  better  a  competent 
use    will  be  able  to  label  more  events  in  his  or  her  environment^  name  abstract 
concepcSt  express  cc^tplex  relanioisht ps »  distinguish  between  shades  of  meaning » 
and  so  on*    With  two  or  more  symbol  systems  each  providing  functional  communica* 
tion»  the  most  poiierfu!  of  them  would  probably  be  Judged  as  most  appropriate. 

Three  classes  of  symbol  systems  represent  viable  options  for  use  with  ACSs: 
written  English  (orthography),  specialized  symbol  systems  (of  which  only  Glis* 
symbolics  is  used  here)  and  some  form  of  pictographic  system*    This  in  fact 
signifies  an  ordered  listing  ir  tf.rms  of  linguiJtic  power.    The  assessment  strategy 
adoptfjd  In  this  test  battery  is  co  consider  the  most  powerful  system  first  and, 
if  functional  communication  can'-ot  be  achieved,  to  then  took  at  less  powerful 
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sys  terns  i  n  turn* 

For  convenience*  the  language  assessment  has  been  divided  into  two  batteries* 
an  orthographic  and  a  Bl iss/Pictographic  assessment.    On  the  basis  of  initial 
decisions  in  the  orthograp^^ i c  battery*  a  determination  is  made  concerning  whether 
orthography  would  provide  a  functional  communication  medium  for  the  person.  If 
it  appears  that  orthography  would  not  allow  functional  communication  for  the 
person*  the  assessment  branches  to  the  B 1  iss/Pictographic  Language  Assessment. 
Orthographic-Language  Assessment 

Spel 1 ing.    The  crthopraphic  language  assessment  is  shown  in  F!g-  3.  Spelling 
's  the  first  skill  assessed.     It  is  the  most  powerful  orthographic  vehicle  because 
it  is  possible  to  generate  alt  the  words  in  the  language  provided  that  the  users 
possess  sufficient  spelling  skills.     If  there  is  some  indication  from  the  screen- 
ing that  spelling  skills  exist,  a  determination  will  be  made  of  the  grade  level 
equivalent  of  that  performance.    Little  empirical  evidence  is  currently  available 
to  indicate  the  minimal  spelling  level  which  would  allow  an  individual  to  function- 
natly  communicate*    Such  a  minimum  level  probably  depends  at  least  on  the  nature 
of  the  ACS.    Specifically*  some  ACSs  can  combine  spelling  with  prestored  phteiis* 
words*  symbols*  or  even  pictures.    Under  these  conditions*  where  the  person  is 
not  totally  dependent  on  spelling  a  message,  a  high  level  of  spelling  ability  is 
not  critical.    Other  ACSs  operate  exclusively  in  a  spelling  mode.    Unless  supple* 
mented  by  a  second  ACS,  the  person  would  be  completely  dependent  on  s:>ell!ng 
skiMs.    As  discussed  earlier*  the  tester  needs  to  cake  much  environmental  infor* 
mation  into  account  in  setting  a  criteriur*.    As  a  general  guide,  we  suggest  a 
conservative  cut-off  of  about  sixth  grade  level.    This  allows  other  symbol  systems 
to  be  assessed.    At  the  same  time,  this  decision  does  not  prohibit  supplementing 
ar^other  syrrjbol  system  with  a  spelling  mode,    ^honetfc  sPelllno  is  not  assessed 
ERJj^    here  but  Is  noted  in  the  screening,     it  may  be  useful  In  certain  communication 
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situations  and/or  with  certain  ACSs . 

Insert  Fig.  3  about  here 

As  shown  in  Fig*  3,  achieving  the  spelling  criterion  branches  the  assess- 
ment into  grammar  and  p^jnctu^ition  testing.     If  the  sco^e  falls  short  of  the 
criterion,  the  person's  reading  skills  are  assessed*    This  is  based  on  an  assump- 
tion that  an  individuals  reading  skills  are  usually  equal  to  or  higher  than  his/ 
her  spelling  skills  in  terms  of  grade  level. 

Readi  ng.     From  the  screening  it  is  usually  known  if  the  person  possesses 
any  reading  skills.     If  these  skills  are  not  present,  the  assessment  branches  to 
the  BU ss/Pl ctographi c  sub-battery*     If  reading  skills  are  present,  an  effort  is 
made  to  ascertain  the  grade  equivalent  of  this  ability.    The  screening  would  also 
indicate  which,  if  any,  words  above  grade  level  the  individual  can  recognize. 
This  tatter  information  is  very  important  since  the  teachers^  therapists,  and 
other  professionals  working  with  this  population  often  concentrate  training  on 
material  that  has  immediate  relevance  for  the  person* 

Once  again^  we  recomt^nd  that  the  tester  adopt  a  re2sp;iably  conservative 
st.ategy.     If  doubts  remain  about  the  effectiveness  of  a  word*based  vocabulary^ 
the  assessment  should  branch  to  the  61 i ss/Pictographic  assessment.    This  is  be- 
cause pictures  or  symbols  can  be  augmented  with  words  and  even  a  spelling  nfode. 
If  the  t'jster  !s  confident  that  words  can  meet  the  person*s  communication  needs, 
then  further  orthographic  language  assessment  should  be  done. 

Expressive  language-Words  Large  Array.    This  portion  of  the  orthography 
sub-battery  \s  administered  only  if  the  person  is  felt  to  be  able  to  functionally 
communicate  by  either  spelling  or  selecting  words*    Thus,  the  most  appropriate 
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symbol  system  has  been  identified.    The  next  step  in  the  assessment  is  to 
determine  how  sophisticated  the  person  is  in  manipulating  these  symbols. 
Specifically,  we  are  most  concerned  with  the  individual's  expressive  language 
skills. 

Ideally,  the  non-speaking  person  would  use  an  ACS  to  express  thoughts  and 
opinions  to  a  listener  who  was  initially  ignorant  of  them.     In  fact,  the  reduc 
tion  of  uncertainty  is  exactly  what  coirwnun  i  cati  ng  information  means  {rtiller, 
I956)<    For  testing  purposes,  however,  this  ideal  must  be  compromised;  without 
knowing  in  advance  what  the  person  intended  to  communicate,  ii  is  impossible  to 
accurately  estimate  the  person's  language  compec«>nce.    Therefore,  in  expressive 
language  testing^  known  referents  (pictures)  are  presented  to  the  examinee  who 
is  osked  to  use  complex  expression  to  describe  the  picture.    Eighty-nine  words 
organized  into  10  grammatical  classes  (articles,  nouns,  pronouns,  verbs,  adjec* 
tives.  adverbs^  prepositions,  question  words,  suffixes^  and  auxiliary  verbs) 
are  contained  in  a  display.    This  number  of  words  is  needed  to  form  grammatical 
sentences  to  describe  the  stimulus  items.    The  person  is  to  seleL.t,in  proper 
grammatical  order >  those  words  which  fully  describe  the  picture. 

The  possible  outcomes  of  this  test  are  shown  in  Fig.  3*     If  no  significant 
grammaticc^l  errors  were  evident  tn  the  responses,  it  would  appear  that  the  person 
has  good  expressive  skills.     In  this  case>  the  assessment  continues  with  an 
examination  of  punctuation  abilities.     If  significant  grammatical  errors  were 
made,  the  nature  of  such  errors  is  questioned.    Specifically,  the  tester  deter- 
mines whether  the  errors  were  prlnarily  due  to  telegraphic  responses.    For  exam- 
ple»  the  correct  nouns  and  verbs  may  have  bf;en  selected  in  reasonable  grammatical 
order  but  other  sentence  elements,  such  as  articles  and  adjectives  may  have  been 


ERLC 


148 


Assessment  Hodet 


19 


omitted.     If  responses  to  the  large  array  expressive  language  test  were  tela* 
graphic,  functional  communication  can  still  take  place,  although  its  form  may 
lack  a  certain  elegance.     Since  one  seldom  punctuates  telegraphic  messages,  we 
then  examine  encoding  ability. 

Punctuation  Test.    Successfully  completing  the  expressive  language  task 
suggests  that  several  different  grammatical  categories  can  be  contained  in  the 
ACS.    With  this  level  of  linguistic  sophistication,  punctuation  characters  cou^J 
be  a  useful  addendum  to  the  ACS.    Therefore,  in  the  absence  of  a  recent  p'jnctua' 
tion  test,  one  is  administered.    The  testing  results  would  indicate  which  punctua* 
tion  marks  tht=  person  can  readily  use  and  which  might  be  the  object  of  further 
training  as  desired.    The  orthographic  language  assessment  ends  with  this  test. 

Express  i  ve  Language- Words  Sraal  I  Array .     If  the  significant  grammatical 
errors  made  on  the  expressive  language  test  using  the  large  array  were  other  than 
telegraphic  (e.g.,  correct  items  but  incorrect  order,  incorrect  selection  of 
auxiliary  verbs,  suffixes  ^nd  soon),  two  interpretations  are  possible.  Either 
the  person  has  very  poorly  developed  expressive  Ifinguage  skills,  or  such  skills 
as  do  exist  were  masked  by  the  complexity  of  the  task.    To  distinguisli  between 
these  interpretations,  the  test  is  essentially  repeated  using  a  simplified  sel^ 
ection  display.    Thirty-five  words  organized  into  three  grammatical  classes 
(articles,  nouns,  verbs)  are  used.    With  fewer  alternatives  from  which  to  select, 
the  person  may  be  able  to  generate  syntactically  correct  messages  describing 
the  pictures.    The  outcome  of  this  test  might  suggest  where  additional  training 
IS  needed.    At  this  point,  encoding  ability  is  examined. 

Encod i ng*    To  reach  this  point  in  the  flow,  the  candidate  ACS  user  co* 
either  spell  or  read  at  a  functional  level  to  meet  tnost  of  hts  or  her  rreds* 
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Further,  granwnatical  abilities  have  also  been  assessed.    Regardless  of  gram- 
matical skills,  however,  it  is  likely  that  the  system  will  contain  a  relatively 
large  number  of  prestored  words  and/or  sentences  (this  would  increase  corrvnuni- 
cation  rate  even  for  most  spellers).    With  a  large  stored  vocabulary^  the  issue 
of  access  time  to  the  words  becomes  important.    Sampling  each  word  in  turn  is 
a  time  consuming  process.     It  is  therefore  desireable  to  retrieve  a  particular 
word  or  sentence  in  a  more  efficient  manner.    This  essentially  implies  some 
sort  of  encoding  scheme,  such  as  specifying  its  conceptual  or  grammatical  cate- 
gory, the  first  lett<ar  of  the  word,  its  number  or  other  identifying  symbol  in 
a  list,  etc.    Thus,  we  ask  if  the  person  can  use  a  symbol  to  represent  something 
else.     If  the  ability  rs  present,  encoding  is  judged  as  a  feasible  feature  to 
include  in  an  ACii  and  testing  is  stopped.     If  it  is  not  clear  that  the  ability 
is  present,  an  encoding  test  is  administered  to  determine  wSat  level  of  skill 
(if  any)  is  evidenced  by  the  person*    The  test  is  graduated  in  difficulty  from 
simply  identifying  the  geometric  symbol  associated  with  a  given  word  to  con" 
structing  sentences  by  indicating  a  string  of  numbers  from  an  ''encoding  dic- 
tionary" wherein  each  word  in  a  list  is  paired  with  a  unique  number  code.  Once 
the  person's  encoding  abfllty  is  known,  sufficient  data  have  been  generated  to 
configure  an  ACS^  ac\d  testing  is  ended. 
Bliss/Plcto<iraphic  Assessment 

An  examinee  whose  assessment  is  branched  through  the  Bl i ss/Pictographi c 
sub-battery  has  neither  spelling  nor  reading  skills  sufficient  for  standard  ortho- 
graphy to  serve  exclusively  as  the  symbol  system  for  an  ACS.    This  is  not  to  say 
that  orthography  has  been  completely  eliminated  from  consideration.     If  some 
*;opMinj  AnH/nr  r^^^id  i  nQ  skills  are  evidenced,  an  alphabet  and/or  Intact  words 
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and  pnrases  should  by  all  means  be  included  in  the  ACS.    As  these  skills  Improve^ 
a  gradual  tra'^^ition  in  symbol  system  may  then  be  made  to  orthography.    At  the 
same  time«  it  appears  that  much  of  the  burden  for  communication  at  present  must 
be  carried  by  an  a1  terna  ti  ve  syst«n».    The  post  ibi  Itty  of  using  Bit  ssymbols  is 
examined  first,  since  this  system  Is  more  (fowerful  than  pictures*    Symbols  are 
available  to  represent  abstract  ideas  which  are  difficult  to  represent  by  pic- 
tures.   The  system  also  has  morphologic  and  syntactic  components  which  3re  im- 
portant in  developing  language  skills  (HcOonald*  1980).    If  a  Blissymbol  vocabu- 
lai^y  is  not  adequate  for  functional  communication*  the  assessment  continues  with 
Pictures  as  the  candidate  symbol  system. 

Bl  i  ssynbol  Vocabulary.    The  Bl  i  ss/l>i  ctographic  sub-battery  ;s  lHustrated 
in  ^.    As  can  be  seen*  the  ope^^ing  ques'.ion  reldte:^  to  the  size  of  the 

person^s  Bliss  vocabulary.    Once  again,  an  exact  criterion  »s  not  specified^ 
for  the  same  reasons  no  fixed  cutoff  score  was  placed  on  spelling  and  reading 
performance.    The  essential   idea  is  functional  communication  as  defined  earlier* 
If  the  person  can  recognize  a  sufficient  number  of  &lissymbols  to  communicate 
in  the  target  environments   ioentified  In  the  screening,   further  Bliss  testing 
snould  be  done.     If  the  symbol  set  Is  not  large  encugh  to  support  functional 
communication,  the  assessment  proceeds  to  picture  testing.^    It  should  be  empha- 
sized that  the  required  vocabulary  size  will  vary  from  Person  to  person. 

Insert  ric.^  h  about  H^^re 


Expressive  Unguage-B  I  t  ss .     If  the  individuaTs  Bliss  vocaoulary  seems 
sufficient  to  allow  functional  communication,  a  test  of  expressive  BIfss  language 
i*^  administered.    This  test  is  ;*n^i05cu:;  to  Lne  small  array  expressive  language 
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test  with  words.    An  array  of  I'*  Bliss  symbols  is  set  out  in  front  of  the  indi- 
vidual; the  symbols  are  arranged  by  grammatical  category  and  are  continuously 
available.    These  symbols  are  then  used  to  describe  a  series  of  pictures  pre* 
sented  by  the  tester,    if  performance  exceeds  chance  expectations «  the  person 
would  appear  capable  of  manipulating  these  symbols  to  communicate  a  message. 
Under  these  conditions,  Bllssymbols  would  be  identified  as  the  recommended  symbof 
system*  and  the  language  assessment  would  be  ended.     If  poor  performance  were 
evidenced  on  this  task  it  would  appear  that,  despite  the  adequacy  of  the  vocabu- 
lary, the  person  could  not  manipulate  the  symbols  In  a  functional  manner.  As 
shown  in  Fig.       the  assessment  would  then  move  on  to  explore  the  possibility 
of  a  picture  system. 

Picture  Vocabulary.    The  pictographic  language  assessment  is  administered 
when  Bllssymbols  are  not  appropriate  as  the  primary  symbol  system  for  an  ACS. 
At  this  point  in  testing,  certain  infort.kition  is  known  about  the  examinee.  While 
not  able  to  use  $tandr      orthography  or  81:ss  for  complete  functional  communica* 
tion,  the  person  has  already  demonstrated  a  facility  to  use  pictures  in  the  Pre- 
liminary Ski  Ms  Analyst  ^  .     Spec!  f  ical  ly  ,  the  examinee  has  been  able  to  at  least 
identify  pictures.    Based  on  our  clinical  experience,  most  examinees  wM  I  also 
hove  demonstrated  proficienc>   in  usJng  pictures  to  answer  questions.     Thus,  ff 
the  assessment  reaches  this  stage,  t,he  choice  of  a  primary  symbol  system  defaults 
to  pictures.    The  main  issue  to  be  resolved  then,  is  the  individual's  *^kills  in 
f*.r.n  I  pu  lat  i  ng  these  symbols^ 

The  pictographic  language  assessment  begins  with  a  cons i dfcrat ion  of  the 
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person's  picture  vocabulary.    An  assessment  tool  such  as  the  Peabody  Picture 
Vocabulary  test  may  be  used  (Dunn  £  Dunn,  I98I)-    As  shown  in  Fig.       no  assess* 
ment  decision  rests  on  vocabulary  size.    These  data  are  collected  to  estimate 
vocabulary  restrictions  when  the  ACS  is  eventually  selected.    Following  the 
determination  of  picture  vocabulary  size,  an  expressive  langu^pe  test  is  given. 

Expressive  Language-Pictures^    The  expressfve  language  test  ufiing  pictures 
is  analogous  to  the  ones  for  Blissymbols  and  woro's.    An  array  of  }6  Very  simple 
pictures  IS  continuously  displayed  for  the  person.    These  pictures  represent 
single  concepts  and  are  organized  by  grammatical  categories  such  8S  nouns  (e.g. 
man,  woman)  and  adjectives  (e.g.  red  is  depicted  by  a*  red  circle,  blue  by  a 
blue  circle).    A  series  o'^  complex  pictures  are  then  shown  to  the  person  whose 
task  it  is  to  use  the  simple  pictures  in  the  array  to  describe  the  complex 
p  i  cture. 

If  a  description  of  the  complex  picture  is  not  reasonably  accomplished  by 
using  the  simple  pictures,  communication  of  single  concepts,  i.e.,  a  message 
composed  of  a  single  picture,  should  still  be  feasible.  Under  these  conditions, 
as  shown  in  Fig.  the  person  would  receive  a  picture  sorting  test.  lf»  on  the 
other  hand,  the  expressive  language  perforjnance  is  intelligible  and  sem,5nt  i  ca  I  ly 
approprrate^  competence  in  using  simple  grammatical  expression  is  indicated*  In 
the  latter  case,  it  becomes  important  to  estimate  the  person's  receptive  grammar 
aoi  1  i  t  iGS*: 

Receptive  GrGmTvar^    The  Expressive  Language-Pictures  test  contains  a  very 
s^il)  number  of  grammatical  categories^    Tnese  arc  adequate  for  simple  tele- 
qrophic  picture  messages.     The  indivtdjdl  oe^'^g  tested,  hywever*  mav  be  capable 
of"  MrOre  bophi  St  icat3d  grammatical  structu^'e^.    A  modified  vrersion  of  the  Test 
inr  AuoUury  Cump rehens i on  of  Language  (Carre /-Woolfolk^   1973)   is  administered  to 
o'f  terfT^j  ne  the  Individuals  receptive  grammar  sxiJis.-    As  can  be  seen  in  Fig.  there 
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is  no  fixed  criterion  for  receptive  gramnar  performance.    The  information 
from  the  test  is  used  to  determine  if  organization  of  pictures,  symbols,  etc. 
into  grammatical  categories  similar  to  the  Fitzgerald  Key,  for  example,  is 
practical  (Fitzgerald^  1937)*    The  results  may  also  be  used  to  include  symools 
or  letters  on  the  ACS  to  mark  tense^  number  or  other  grammatical  concepts 
which  the  person  understatids.    An  indication  of  knowledge  of  these  grafn^nat jcal 
concepts  ends  the  testing*    If  it  appears  that  the  person  has  little  or  no 
concept  of  granmatical  organization,  a  picture  sorting  test  is  administered. 

Picture  Sorting*    A  person  reaches  this  portion  of  the  language  assessment 
if  either  the  expressive  language  or  receptive  grammar  data  suggest  that  a 
grammatical  organization  of  the  ACSs  vocabulary  would  not  best  serve  the  com- 
munication needs  of  the  ACS  ut^er*    Nevertheless,  it  Is  well  documented  that 
single  items  (Cofer,  Bruce  ^  Aeicher,  1966)  and  narrative  passages  (Meyers 
&  Boldrick,  1975)  ^re  learned  and  retained  more  efficiently  when  they  are  organ^ 
ized  in  ways  meaningful  to  the  individual.    Since  a  grammatical  organization 
appears  impractical,  the  picture  sorting  test  explores  an  alternative  mode  of 
organ!  zatl on . 

In  the  Picture  sorting  test,  an  attempt  is  made  to  determine  if  the  person 
uncierstands  familiar  functional  categories  such  as  toys,  animals,  things  one 
eats,  and  things  one  drink3.    The  person  works  with  two  categories  at  a  t:me. 
The  category  Is  named  and  a  picture  of  an  instance  of  each  is  placed  in  a 
dii^tinct  location*    The  person  's  then  presented  with  six  pictures  In  turn  and 
!s  asked  to  indicate  where,  i.e.,  to  which  category,  they  belong.  Performance 
on  mis  Lest  indicates  whether  familiar  categories  can  be  usea  to  configure  an 
ACS.     Regaroless  of  outcome,  the  assessment  »s  ended  at  this  pornt. 
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01 scuss 1  on 

The  assessnent  battery  presented  tn  this  paper       an  initial  attempt  to 
propose  a  model  for  systematically  identif>/ing  the  cognitive  and  languag«± 
skills  underlyit-ig  use  of  an  ACS*    The  model  has  evofved  as  a  result  of  workir>g 
with  100  f>on-spealcing  car>didate  ACS  users.    As  is  true  for  any  theory,  espe* 
cially  One  tn  its  early  stages  of  development,  evaluation  of  Its  completeness, 
assumptions,  and  particularly  its  utility  depend  on  actual  use.    Revisions  of 
the  model,  by  both  its  originators  and  other  viorkers  in  the  field,  is  one  yard* 
stick  by  which  its  success  may  be  judged* 

There  are  many  things  this  model  intentionally  does  not  purport  to  be. 
It  is,  first  and  foremost,  not  a  complete  assessment  for  hn  ACS.    i^esides  cog- 
nitive ^nd  language  data,  an  assessment  should  include  the  collections  of  motor' 
and  sensory  data  to  identify  the  most  suitable  anatomic  site  to  be  used  to 
access  a  device  ;:^nd  the  most  appropriate  switch  or  bfher  means  of  accessir>g  a 
device.    Data  to  deterrrine  the  types  of  ACS  features  most  useful  to  the  person 
ar>d  environmental  data  indicating  the  steps  needed  to  integrate  an  ACS  into  the 
daily  life  of  the  person  are  also  vitally  important. 

The  model   is  also  not  a  direct  clinical  tooK    Once  having  collected  pre- 
liminary ir>formation  either  from  a  study  of  the  person's  records  or  initial 
screening,  a  tester  may  use  the  model  to  decide  what  areas  are  in  need  of  further 
testing.    Based  on  d  variety  of  factors  including  knowledge  of  the  person  and 
the  tester's  clinical  style,  an  order  for  administering  the  selected  tests  Is 
determined.    Although  the  decision  /ormat  provides  its  own  testing  order,  a 
tester  Should  feel  free  to  use  tests  in  any  order  that  is  called  for  to  main- 
tain interest,  prevent  fatigue  and  so  on  j  r>  their  particular  testing  circum- 
s  tances  . 
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Footnote 

The  contents  of  this  manuscript  were  developed  under  grant  #G00790226l 
from  the  Office  of  Special  Education  and  Rehab? 11 tation  Services^  Department 
of  Healthy  Education,  and  Welfare.    However,  those  contents  do  not  necessarily 
represent  the  policy  of  that  agency^  and  you  should  not  assume  endorsement  by 
the  federal  Government.    The  authors  wish  to  thank  the  research  assistants^ 
faculty  and  staff  of  the  grant  project  for  their  continuing  support. 

Requests  for  reprints  or  additional  Information  should  be  sent  to  Colette 
L.  Coleman^  Ph.O.»  Department  of  Speech  Pathology  and  Audiotogy^  California 
State  UnWersi  ty,  Sacramento,  Sacramento^  CaUfornla  95819, 

We  wish  to  stress  that  this  Is  a  working  model  and  we  expect  It  to  change 
with  use.     It  Is  presented  here  So  that  others  m^y  examine  It*  use  It  and 
contribute  to  positive  changes. 
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Figure  Captions 


Figure  1,  Preliminary  Skills  Analysis 

Figure  2,  Communication  Skills  Diagnosis 

Figure  3-  Orthographic  Language  Assessment 

Figure  Bl iss/P*ctographic  Assessment 
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Figure  I 


PRELIMINARY  SKILLS  ANALYSIS 
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ORTHOGRAPHIC  LANGUAGE  ASSESSMENT 
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Section  5* 

A  Kul  tivsridte  Analysis  of  Perceived  Con.  ,jnication 
Needs  of  Non^speaking  ChMdren 


A  Multivariate  Analysis  of  Perceived  Communication 
Needs  of  Non-speaking  Children 
Lawrence  S Meyers 
Col  Ie*^n  Andersen 
Cathar  i  ne        L  i  dd  i  coat 
Ca  n  f  cjrn  id  State  Un  i  vers  i  ty  ,  Sac  r  amen  to 

Runn  my  Hedd  :     Communication  Needs  Analysis 


I 


Abb  tra^.  l 

VuLjbulciry  nc-L-d^  <>f  physically  dibdbted  non-bpeaking  public  school 
stu<iL'n\^  wei'e  a^^esbed  ubing  a  eContent  analysis  methodology.  Based 
(yn  128  intcrvtewb  vjith  the  sludc-nts*  relevant  othe^'s^  a  question- 
n.n  t  l'  ;..r>  dcvL-lopcd   >n  which  a  range  of  mebbages  and  message  topics 
were  roted-     Ninety  efght  questionnaires  were  factor  analyzed,  and 
ft>uf   tdcturs  were  interpreted  ab  refleCtinci  voc  .bulary  themes  re- 
1  tit  i  fig  i<>  i  nterper bOna  1  / academic  content  ,  recreat  i  ona  I  act  i  v  i  1 1  es/ 
bptcial  events,  babic  needb*  and  apperceptive  content.     The  frequency 
with  which  iiiesbjcjes  wOre  buggebted  during  the  interview  phase  wa'j 
albo  reported.     Implications  for  developing  vocabularies  for  augmen- 
tative conwnun  I  cat  i  on  bystemb  were  discussed*. 
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A  Multivariate  Analysis  of  Perceived  Communication 
Needs  of  Non-Speaking  Children 

In  recent  years  increases  attention  has  been  given  to  methods 
which  may  facilitate  communication  for  non~bpeaking  individuals 
with  physical  disabilities^    Among  these  methods  are  devices  which 
can  replace  or  augment  speech  and/or  language  functions  (Coleman^ 
Cook  &  Meyers*  I980)»     id  collectively  are  called  augmentative 
communication  systems  (ACSs).    An  ACS  is  any  de/ice  from  a  paper* 
and-pencil  communication  board  to  a  complex  microcomputer  system. 

Many  ACSs  require  the  user  and/or  relevant  other;  to  supply  a 
message  vocabulary*  for  example*  selecting  the  words  for  a  communi" 
cation  board.     Selection  of  an  appropriate  vocabulary  can  signifi- 
cantly affect  the  success  of  the  communication  process  and  indirectly* 
the  utility  of  the  ACS.    Vanderheiden  and  Vanderheiden  (1977)*  while 
stressing  the  importance  of  tht'  communication  device*  have  suggested 
that  vocabulary  selection  has  a*^  least  an  equally  important  role  in 
AC^  use.    Guidelines  for  the  development  and  arrangement  of  ACS  vocabu 
laries  have  been  available  for  some  time  (Fristoe  &  Lloyd*  I98O; 
Montgomery  *  1 980;  SI  I  verman*  1 980;  Day  an  *  Harper  *  HaHory  SWitt, 
1977;  Guess*  Sailor  S  Baer*  1977;  Har ri s-Vanderheiden  ^  Vanderheiden* 
1977;  Heastey  &  Grosk'os*  1976  and  Vicker*  197^1)^    Host  guidelines 
appear  to  have  been  developed  frcm  ^  linguistic  perspective,  specific 
case  studies*  or  the  personal  experience/clinical   intuition  of  the 
profass ional *  parent*  or  user.    On  an  individual,  case*by*case  basis* 
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these  approache*>  are  probably  qufte  useful.    Approaches  which  are 
potentially  more  general  i  zabte*  hoi^ever*  require  o  more  viable 
empfrical  basis  such  as  that  of  Carlson  (l98l). 

The  present  research  reports  a  quantitative  exploration  of 
the  vocabulary  needs  of  non-fpeaking  individuals.    A  sample  of 
persons  who  could  provide  input  on  vocabulary  sel'^-^tion  for  ACSs 
was  studied.    The  information  collected  was  statistically  analyzed 
to  identify  underlying  themes  in  the  suggested  vocabulary  content* 

Method 

subjects 

This  study  was  concerned  with  ^wo  populations  of  individuals. 
One  population  was  composed  of  25  non'speaking  students  with  disd^ 
bilit^es  enrolled  in  Special  Education  programs  in  local  schools 
from  the  Sacramento  and  San  Juan  Unified  School  Districts*  These 
students  were  referred  by  the  school  districts  to  our  project  for  a 
comprehensive  assessment  of  their  mott^/t  cognitive*  and  language 
skills  preparatory  to  the  recommendation  of  a  suitable  ACS«  The 
purpose  of  the  particular  aspect  of  the  o»'era11  project  reported 
here  was  to  describe  the  perceived  communication  need;;  of  this  set 
of  students     The  20  inales  and  5  females  ranged  !n  age  from  7  to  21 
years,  with  a  mean  age  of  l>.7  years  and  a  standard  deviation  of 
*i.3  years.    Nine  students  were  ambulaf^ry  and  16  used  wheelchairs. 
Nine  of  the  group  lived  in  local  residential  facilities*  while  16 
lived  at  home.    Twenty  studants  were  diagnosed  as  having  cerebral 
palsy;  the  remaining  five  each  had  a  distinct  and  different  neuro^ 
logi  cal  or  n^uromuscu lar  diagnos is  (e.g . *  head  trauma t  t eta r da t  ion) . 
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Eleven  oF  the  students  used  orthographies  (reading,  spelling)  as 
their  primary  symbol  system  and  10  of  them  used  alternative  symbol 
systems  {e.g.,  signing^  61 i ssymbol fcs) .    Four  students  communicated 
primarily  via  pictures* 

Sine*  most  of  the  students  could  not  directly  express  their 
comm-jnrcation  needs»  it  was  necessary  to  indirf^ctly  attempt  to  de^ 
scribe  these  needs.    For  thi>  purpose,  a  second  population  was  iden* 
tified  as  those  persons  who  were  very  Familiar  with  the  students 
and  who  could  therefore  speak  to  the  students*  needs  from  their 
perspective  as  "relevant  other*^..*'    This  population  included  parents, 
cl  obe  relat  I  ve^  ,  teachers,  aidet> ,  speech/  language  t hi'.r api  sts  ,  phys  i  - 
cal  and  occupational  therapists,  social/caseworkers,  residential 
facility  personnel  and  (when  pobsibte)  peers  of  the  students.  The 
estimated  size  of  this  population  was  approximately  !50;  this  figure 
fs  lower  than  might  be  expected  because  many  members  of  this  popula* 
tion  such  as  teachers  and  therapists,  were  involved  with  several  of 
the  studerrs.    A  large  sampie  of  this  population  was  queried  regarding 
their  perception  of  the  communication  needs  of  the  students* 
Procedure 

Overview-    The  methodology  used  in  the  present  study  is  similar 
to  that  used  for  needs  assessment  or  job/content  analysts  in  applied 
research  areas  (Anastasi  .  1979)^    A  wide  sample  of  the  population 
w^s  interviewed  to  develop  a  content  base  which  was  as  representative 
as  poss  i  ble  of  the  ent i re  con  tent  doma! n  ,  i  ,e • ,  the  percei  ved  commun  t  * 
cation  needs  of  the  students.    This  content  base  was  then  tabulated 
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<iiid  consolidated,  written  in  ques  t  fonna  i  re  format^  ^nd  distributed 
to  the  population  of  relevant  others.    Responses  to  the  question* 
naire  defined  the  data  which  were  subjected  fo  statistical  analyses. 

Interviews .    Over  a  five  month  period,  128  interviews  were 
conducted  with  the  students'  relevant  others.    The  intent  of  the 
interviews  was  to  elicit  content  elements  in  the  form  of  either  mes- 
sage topics  or  actual  messages  (e.g.,  I  need  to  use  the  bathroom) 
which  the  respondents  believed  the  students  either  needeo  or  wanted 
to  communicate  but  presently  cou'd  not.     A  semi-structured,  open- 
ended  interview  format  was  used  to  explore  three  topic  areas: 
situations  and  activities  ii  which  the  student  was  involved,  messages 
perceived  is  difficult  or  impossible  for  the  student  to  communicate, 
and  projected  changes  rn  the  student^!  communication  needs  for  the 
next  6  to  12  months.    Probe  questions  were  used  to  clarify  ambiguous 
responses  and  to  elicit  nrK>re  specific  examples  of  messages  believed 
to  be  useful  ror  a  communication  system. 

A  typical  interview  lasted  about  30  minutes.     In  cases  *^ere 
participant  such  as  a  teacher  or  trerapist  was  irrVolved      th  more 
than  one  student,  an  attt^mpt  was  made  to  conduct  separate  interviews 
on  different  days.    On  several  occasions  this  proved  Inr^tlble  anit 
up  to  three  students  were  discusi  d  In  one  session.    The  left  portion 
or  Table  1  describes  the  sample  of  relevant  others  participating  In 
the  interview  phase  of  this  research. 


I nsert  Table  I  about  here 
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Questionnaire  development/administration.    The  suggested  content 
elements  derived  from  the  interviews  were  tabulated  and  collapsed 
into  31  questionnaire  items.     Each  item  included  about  s^ven  word  or 
phrases  which  served  as  examples  of  specific  messages,    A  brief 
phrase  describing  the  overall  item  was  typically  used  as  the  'ast 
message  example  for  each  item.    The  91   items  were  randomly  ordered 
on  the  questionnaire.     £ach  I  tern  was  rated  on  a  ^even  point  scale 
containing  a  verbal  anchor  at    he  scale  value  of  I   ("not  very 
appropriate'*)  and  another  anchor  at  the  scale  value  of  7  (*'very  appro- 
prlate**)«    £ach  respondent  would  rate  each  item  according  to  its 
appropriateness  for  a  single  student.    A  total  of  1^0  questionnaires 
were  distributed.    This  distribution  is  shown  in  the  third  column 
of  Table  K 


The  91  questionnaire  items  were  factor  analyzed  in  an  effort  to 
structure  the  content  elements  by  potential  underlying  themes.  With- 
in each  content  theme  (factor)^  the  frequerr/  with  which  the  content 
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elL'ments  occurred  in  the  interviews  and  the  mean  ratings  of  each 
item  as  calculated  from  the  quest  lonn  i  are  responses  are  presented 
betow.    With  regard  to  the  latter  measure*  the  mean  item  ratings 
had  an  overall  standard  deviation  of  1,97'     Based        the  98  re- 
spondents, the  standard  error  of  the  mean  is  approximately  ,2; 
thus,  mean  ratfngs  differing  by  two  or  more  standard  error  units 
could  be  said  to  differ  significantly  with  better  than  35%  confi- 
dence,   Ihe  reli^ibflity  of  the  Item  ratings*  as  indexed  by  the 
coefffcient  of  internal  consistency  (coefficient  alpha),  was  ,^8, 

The  last  column  ^n  Table  1  shows  the  number  of  questionnaires 
returned  by  each  group  of  relevant  others,    Overal  I  ,  the  98  ques- 
tionnaires represent  a  7^^  return  rate. 

Although  It  is  statistically  desirable  to  have  a  ]arg^ 
(e,g.t  )0:1)  ratio  of  respondents  to  items,  a  factor  analysis  was 
performed  despite  the  extremely  low  ratio  in  this  case.     It  was 
felt  that  the  analysis  would  prove  useful   in  identifying  underlying 
themes.     At  the  same  time*  the  factor  structure  should  be  treated 
as  only  an  initial  exploration  of  underlying  themes  which  might 
s  t  imul ate  further  research . 

The  data  set  was  subjected  to  a  principle  components  factor 
analysis  with  varfmax  rotation.    While  17  factors  were  computed 
with  eigenvtilues  exceeding  unity*  the  rotated  four-factor  solution 
was  selected  as  being  most  interpretable.    Eigenvalues  for  the  un- 
rotated  four  factors  were  37^23,  7'27p  5,39^  and  3.*i5p  and  they 
cumulatively  accounted  for  58,61t  of  the  total  variance.    The  factor 
loadings  p'-esented  in  the  tables  below  are  from  the  rotated  factor 
ma  tr I X  , 
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Factof   loadi  ngs  ^    Table  2  presents  the  questionnaire  items 
loading  most  strongly  on  Factor       and  the  third  column  reports 
those  loadings.     Item  13  includes  monetary  and  shopping  related 
terms,  and  was  the  highest  loading  variable  on  the  factor.  Other 
variables  loading  strongly  were:     Item  8,  Involving  school  related 
words  (e.g*,  homework)  and  phrases  used  for  Interaction  with 
teachers;  Item  6»  disability  related  terms  and  phrases;  Item  5p 
mathematical  words  and  concepts;   Item  57p  school  subjects;  Item 
I6p  phrases  appropriate  to  group  discussion  (as  defined  by  relevant 
others ) ;  and  I tem  46 ,  1  ssues  re  1  at  I ng  to  1 nt  imate/per sona I  conver- 
sation  (again  as  def;ned  by  relevant  others)*    Based  on  these  and 
other  high  loading  items,  this  factor  could  be  Interpreted  as  re^ 
fleeting  interpersonal  and  academic  communication  needs p  !.i  the 
sense  of  Information  exchange.    Much  of  thlr,  excnangc  takes  place 
in  the  schotJ  setting,  the  community^  and  during  peer  Interaction, 
either  In  groups  or  on  a  one-'to-'one  basis* 

Insert  Table  2  about  here 

I ntervl ew  frequency.    The  fourth  column  of  Table  2  shows  the 
frequency  with  which  the  content  elements  represented  by  each  Item 
occurred  during  our  interviews.    An  element  was  counted  only  once 
per  interview  per  student,  even  If  the  person  mentioned  it  several 
times  during  the  se.vslon.    Survival  messages/communication  with 
strangers,  adjectives  and  general  descriptive  terms,  and  school  sub 
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ject!>  were  cnosi  freguenlty  mentione^.    Other  high  frequency  cate- 
gor  i  e!>  i  nc  I  uded  convent  i  ona  1  con  versa  t  ion,  school  /  teacher  related 
terms,  <^ ports  related  vocabulary,  peer  interaction,  and  monetary/ 
chopping  messages.    These  frequency  data  appear  to  be  generally 
consfstent  with  the  suggested  construct  label  of  interpersonal/ 
academic  communication  needs. 

I tem  rotings.     The  last  two  columns  in  TabTe  2  present  ^he 
mean  ratin9  and  it^  standard  deviation  for  each  t tem  in  factor  I. 
Since  a  scale  value  of  I  reflected  a  judgment  of  "not  very  appropri- 
ate'* and  a  7  reflected  ''very  appropriate",  the  midpoint  of  k  should 
reflect  a  ^'neutraT'  ^tand  on  the  item.     In  fact,  the  average  scale 
rating  for  these  items  was  i»,l6,  a  value  very  close  to  the  midpoint 
of  the  scale^    Overall,  the  items  judged  as  most  appropriate  were 
those  dealing  with  conventional  conversa t i on^  peer  interaction^ 
numbers,  assertive  commands,  expressing  opinions,  and  survival 
messages/communication  with  strangers.    While  consistent  with  the 
genera  I  f ac  tor ,  these  ra  t  i  ngs  seem  to  emphas  i  ze  i  nterper sonal  dyna- 
mics  to  a  greater  degree  than  the  factor  loadings  and  frequency  data 
did.    The  lowest  ratmg  by  far  was  for  vocational  and  occupational 
wordSf  possibly  reflewting  the  age  of  the  students  tn  our  study  and 
lack  of  such  expectations  for  these  students  on  the  part  of  the 
rel evant  others  < 
Factor  II 

Factor  loadi  ngb  >    Table  3  presents  those  items  whose  strongest 

loading  was  on  Factor  II.     The  two  hfghest  loadings  were  obtained 

for  Item  18,  toys  and  activity  related  equipment^  and  Item  43,  house- 

17,5 
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hold  i  teffis  .    Olher  i  tems  showi  no  rela  t  i  vel  y  hi  gh  load  i  ngs  i  ncl  uded 
genera)  play  activities,  texture/color/shape  termSp  hoUday/sr  cial 
occasion  terms,  general  types  of  places,  and  meat  related  terms. 
A  common  thread  io  these  Factor  M  items  has  to  do  with  activities 
(e»g,,  playing,  mealtimes)  and  events  (e.g.,  holiday,  birthdays) 
associated  with  home  or  living  f^'^fllty,  and  family  or  caretaker. 
For  convenience,  this  construct  will  be  laoeled  as  an  activities 
d  imens  ion . 


In>ert  Table  3  about  here 


Interview  fre-^.^ncy.    The  two  most  frequent  content  categoric** 
under  Factor  II,  as  can  be  seen  from  Table  3,  were  relating  past  and 
future  events  (Item  79)  and  entertainment  terms  (item  Ij-  Other 
items  mentioned  frequently  included  general  types  of  places  (e^^j., 
restaurant,  school,  home),  sociat/clu^/home  activities  (e«g.,  dances, 
nrK>vies),  outside  activities,  toys  and  activities  related  equipment, 
and  general  play  activities.    Thesfi  data  seem  to  be  consistent  with 
the  above  factor  inte*  'retation. 

Item  ratings*    Table  3  presents  the  mean  scale  rating  and  st'jndarii 
deviation  for  each  Factor  II  Item.    The  average  scale  rating  for  these 
items  was  *i*57^    On  the  whole,  then,  these  items  were  judged  as  somf.*- 
what  more  appropriate  than  those  contained  in  Factor  1,  the  inter-* 
personal/academic  communication  construct*    The  activity  items  viewed, 
on  the  average,  as  the  most  appropriate  of  this  group  included  enter* 
tainment  terms,  personal  Items  (e.g.j  comb,  toothbrush),  indicatin' 
quantities  of  food,  locations  within  a  home/fact  I i ty  (e.g.,  snack  bar. 
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bedroom) f  meal  related  terms^  and  outsfde  activities. 
Factor  Ml 

Fac  tor  I oad  i  ngs .     Items  which  loaded  most  Strongly  on  the  third 
factor  are  shown  in  Table       The  highest  loading  items  included  I  tern 
20^  specifir  drinks/drfnk  ^  I  tern  28,  hungry/th  i  rs  ty/hot/cold  ;  Item  22» 
paJn/sIckness  lucatfon/body  parts;     Item  27,  like/don*t  like/love; 
I  tt.nt  *»8,  bathroom  needs;  Item  31,  tired/sleepy;  and  Item  32,  happy/ 
sad.     Based  on  the  majority  of  items  contained  here,  an  interpreta- 
tion of  this  factor  would  be  that   it  represents  basic  needs.     In  fact^ 
Item  65p  basfc  needs,  loaded  hcuvily  on  this  factor.    These  needs  en- 
compass conbumatory  and  elimination  functions,  pain,  general  emotional 
states,  personal  concerns^  and  expressing  yes/no. 


Interview  frequency.    The  most  frequently  cited  category  c^^rained 
frojn  the  interviews  called  for  the  student  to  identify  specific  foods 
(bee  Table  k)      Other  high  frequency  elements  were  related  to  medical 
concerns^  pa  i     and  its  location,  family  roles  (e.g.,  mocn,  brother), 
hygiene,     toileting,  and  yes/no.     These  frequency  data  would  likewise 
<>uqgest  a  conrvnon  them.^  relating  to  basic  needs. 

f  tem  ratiTvgs^    Table  k  also  shows  the  mean  scale  rating  for  each 
Factor  [it  item.     The  aver^ige  scale  rating  for  these  items  was  5.3^^. 
This  overall  mean  fs  Vfry  hffjh  for  a  si*ven  point  scale,  and  indicates 
tnat  these  items  as  a  gruup  were  Judged  to  be  appropriate  inclusions 
i.i  a  communication  system  for  the  students.     In  fact,  S€svera1  itc^ms 
yielded  mean  ^ating£^  in  excess  of  a  scale  value  of  6.    Recalling  that 


Insert  Table  k  about  here 
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these  means  are  each  bo^ed  on  98  respondent  ratings,  means  in  excess 
of  6  reflect  very  strong  and  consistent  judqmenis.    The  items  per* 
ceived  as  very  appropriate  content  elements  included  hungry/ th t rs ty/ 
hot/coldj  fairi  ly  roles,  specific  dr  i  nks/dri  nk ,  specific  foods ,  and 
pain  and  its  legation*    Other  highly  rjted  items  included  uncomfor* 
tab le/hur t  J  I i ke/don ' t  1 1 ke/Iove ,  eat/ food  and  toi let  i ng * 
Factor  IV 

Factor  load ings .    Table  S  presents  the  items  which  loaded  most 
strongly  on  Factor  IV*    The  highest  loadir^g  f  tems  were  Item  56,  emo- 
tional needs;  Item  71  »  mi  seel  lijneous  internal  states  (i*e*,  confused, 
compassion,  dreams,  puzzled,  excited);  Item  91,  don ^ t  understand/ 
don't  know;  ( tem  87t  frustrated;  and  Item  89,  fear/afraid*  Other 
items  with  relatively  high  loadings  rel<^ted  to  names  of  people,  re- 
quests  (e*g*;,  let  n\e  try,  can  we  go?,  wait),  miscellaneous  negative 
fee  I  i  ngi  (e     ^ ,  bored  »  lonesome)  ,  want  / 1  t  ke  ,  and  ph cases  used  for 
:  nterac  t  tc>n  wi  th  a  physical  or  occupational   therapist*    The  items  in 
this  factor  seem  to  represent  a  somewhat  more  sophi  sf  icatcd  use  of 
concepts  compared  to  the  basic  needs  interpretation  of  Factor  111* 
For  example,  !ike/don*t  like/love  and  upset  loaded  on  Factor  111* 
Items  in  Factor  IV,  such  as  fear/afraid*  frustrated,  and  miscellaneous 
Internal  states  deal  with  more  abstract  and  precise  distinctions »  Factor 
IVf  also  taps  into  expressions  of  uncertainty  (don*t  know/dnn't  under- 
stand) and  communications  vvhich  ire  less  biologically  and  more  cogni- 
tively  related  {e*g*,  want/Mke,  requests).    For  want  of  a  better  label, 
we  will  refer  to  this  construct  as  apperceptive  communication* 
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Insert  Table  5  about  here 

Interview  frequency*    As  can  be  seen  from  Table  5*  *"*ie  most 
frequently  mentloneJ  elements  were  assoicated  with  adult-child 
interactions  and  requests.    Other  representative  high  frequency  cate- 
gories were  want/like,  genen'rally  identified  people  (e.g.^  friend^ 
teacher^  bo^t  girl),  names  of  people^  miscellaneous  negative  feelingSj 
and  verbs. 

I  tem  rat  i  ngs  >     Table  5  ^*lso  shows  the  mean  item  ratings  for  each 
Factor  IV  item.    The  average  scale  rating  for  these  items  was  ^.87< 
These  items  tended  to  be  viewed  as  somewhat  appropriate  for  inclusion 
in  a  communication  system.    Among  the  more  highly  rated  items  were 
generically  identified  people^  wart/like^  names  of  people^  enrK>tional 
needSr  and  miscellaneous  negative  feelings. 

Pi  scuss  ion 

The  purpose  of  this  research  was  to  describe,  from  the  perspective 
of  relevant  others^  the  communication  needs  of  a  particufar  population 
of  school-aged  non-speaking  Individuals,    The  results  indicate  that 
these  needs  span  four  dimensions.    One  dimension^  labeled  as  inter* 
pf.rsonal/academic  content^  represented  messages  related  to  schoolwork 
Jid  interacting  with  others  in  more  socially-oriented  'fCttings,  A 
second  dimension  addressing  communication  about  activities  subsumes 
recreational  activities  and  special  events  more  usually  associated 
with  the  students*  home  or  residential  u^cility.    A  third  dimension 
appears  to  represent  communtcations  pertaining  to  basic  needs  includ' 
ing  biological  functions  and  broad-range  affective  states.    The  last 


Convnun  i  Ca  t  i  on  Needs  Ana  I  ys  i  s 

]k 

dimension  seemed  to  reflect  ^  more  sophisticated  iteration  of  the 
basic  needs  factor^   in  that  r.iore  exacting  distinctions  among  af- 
fective states  and  more  abstract  thoughts  were  involved;  for  this 
reason^  the   label  of  apperceptWe  communication  needs  was  appUed. 
ThuSf  the  perceived  communication  needs  of  the  stuuents  niay  be  said 
to  lie  along  each  of  thtse  four  dimensions,  which^  as  a  whole,  de** 
scribe  the  content  domain  of  the  perceived  vocabulary  needs  of  these 
students . 

Kavfng  described  the  structure  of  the  perceived  content  domain, 
4  tenE;)tive  strategy  for  developing  an  initial  vocabulary  for  an  ACS 
for  a  given  user  can  be  suggested.    Since  the  general  content  doii*din 
is  structured  along  four  dimensions*  each  of  the  four  d  mensions  could 
be  explored  separately  for  any  given  user.    For  example*  the  profes- 
sional can  ask  a  non*-speak fng  person  and  hi"^  or  her  relevant  others 
if  sorr^e  basic  rieeds  (fully  defined  for  the  people)  should  be  included 
in  ihe  ACS.    With  an  i^^nrmatlve  response*  some  of  the  nrore  likely 
topics  (as  judged  by  the  factor  loadings^  frequency  data,  and  scale 
ratings)  m*ciht  be  suggested.     Perhaps  specific  drinks/drink  is  judged 
as  important.    One  possible  vocabulary  entry  thus  becomes  "drink." 
It  is  still  F^ossible  to  probe  on*  level  deeper  in  this  structure  by 
attempting  tc  identify  those  specific  drinks  il  nrtight  be  useful  to  In- 
clude.   This  process  would  continue  until  the  entire  content  domain 
was  sampled.    Although  potentially  a  time  ^      uming  process,  the  effort 
invested  to  generate  an  Initial  vocabulary  might  pay  dividends  in  the 
more  effective  use  of  the  ACS  in  the  long  run  (Vanderheiden  &  Vander- 
heiden,  )977) . 

ERiC 
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One  isbue  not  resolved  by  this  study  is  how  representative  the 


idt*ntifrt*d  content  domain  fs  of  the  actual   communication  needs  of 


the  students  who  were  the  focus  of  the  research.     Because  many  of 
thes*^  students  did  not  possess  cofnmun i  ca 1 1 on  systems  by  which  these 
needs  cculd  have  been  directly  communicated,  it  is  possible  that 
several   typeii  of  content  elemt  its,  perhaps  even  an  entire  content 
J  innjf^b  i  on ,  remain  unmeasured.    The  research  strategy  required  inter* 
vent  ion  at  some  po=nt,  and  for  this  reason  our  inttia)  measure  was 
made  at  the  first-removed  step  from  the  students.^    By  extensively 
bampling  relevant  others*  those  who  knew  the  students  must  intimately. 
It  wa^  felt  that  an.  initial  estimate  of  the  actual  commun  i  car  ion  needs 
couid  be  made.     Perhaps  by  using  communication  systems  with  a  vocabu- 
lary derfved  in  part  from  this  research,  the  students  would  be  better 
able  to  expre^^  ^ome  cormuni  cat  fon  needs  we  had  missed.    This  infornia" 
tion,  in  turn,  would  Produce  a  more  complete  snd  represen  tf  i  i  ve  Pi  c^re 
of  the  actual  contend  domain. 

The  population  of  students  who  were  the  focal  point  of  our  study 
bpan?^      wide  range  of  ages,  ambulatory  conditions,   living  situations, 
and  cognitive  skills  as  indexed  by  the  type  of  symbol  syste'vis  which 
they  could  use.     In  these  respects,  it  is  reasonable  to  suppose  lhat 
the  present  results  are  applicable  ro  a  subs tant tat ly  larger  population. 
Yet,   limftations  in  general i 2ab i T i ty  mu^^  be  recognized.     First,  80i 
of  oui  students  were  diagnosed  as  having  cerebral  palsy,  and  so  thfs 
content  dof^ain  may  not  be  d  i  f  ferment  i  a  1 1  y  valid  ^or  ot^her  populations 
showin{}  rnore  diversity  of  disabilities.     Second,  most  of  these  students 
were  rtassffied  as  severe!/  hc^ndf  capped .    Hany  of  the  respondents  in 
the  i  ntervi  ew  and  quest  ionna  i  re  phases  vo  i  ced  1  i  1 1 1  e  or  no  expec  tat  ion 
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that  the  students  would  ever  achieve  even  partial  occupational  or 
financial   independence  as  adults,  and  the  lack  of  such  expectations 
IS  reflected  !n  our  data-     Populations  of  iess  severely  ^nvolved  in- 
dividuals whose  vocatfonal  opportunities  were  seen  as  more  viab*e 
would  certainly  hdve  yielded  these  additional   types  of  content  ne<ds- 

Third*  almost  all  of  the  students  sp^nt  six  or  s^ven  hours  fivf 
day^  a  week  for  about  ^6  weeks  per  year  in  school-     That  large  pro- 
portion of  time  spent  in  school  was ' suf f !c i eni 1y  pervasive  to  influence 
the  content  base  as  well  as  the  factor  structure-     U  is  interesting 
that  both  interp^.rso^al  and  academic  content  were  contained  in  a  :>ingl<^ 
d  ttieniion  (Factor  I )  -     I  t  i  s  as  though  the  respondents  viewed  the  school 
lessons  as  a  way  for  the  students  and  teachers  to  interact  with  on^ 
anotner»  perhaps  as  a  component  of  the  instructional  process^    The  ex- 
tent to  which  these  perceptions  may  be  true  for  other  student*teacher 
popu 1  u  ions  is  not  known- 
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their  appreciation  to  the  therapists,  teachers,  residential  facility 
personnel,  odm» n i s t rato rs ,  caseworkers,  aides,  peers,  and  families 
ijssocjated  with  the  25  of  ouf  project  students  who  participated  in 
th  I  s  resfiarch  • 

Requests  for  reprints  should  be  sent  to  Lawrence  Meyers, 
Dufjjrtdient  of  Psychology,  California  State  University.  Sacramento, 
California  95819, 
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fable  t 

SuiTvnary  of  the  Number  of  Interviews  Ccnducted 
and  Questionnaires  Sent/Returned 


Number  of  Number  of  Number  of 

Part  i  ci  pant  s  I ntervi  ews  Ques  t  ionnai  r^s         Quest lonna i res 

Sent  Ret  urned 


Fami ' > 
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13 

Teachers 

3^ 

1) 
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22 

Physical/Occu- 
pat  ional 
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20 
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Case~socia) 
workers/ coun- 
selors 
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)2 

ftes'dentia! 
fac i 1 i  ty  per- 

sonnc,  t 

13 

12 

School  Admi  n ! - 
St  ratot's 
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u, 

U, 

Aides 
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3 

Peers 
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u, 

TOTAL 

129 
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IMI4  1 


I  t4B  / 


I 


Mb  **yl  ,  thfi  gir  l/fuy  J  i  ,  Utartct  io^      tit  »Hrt 

rilvltlon,  *ddirto4v,  M^l^nl,  rMta««i4*r«  Utt  Ihth,^  tufrt  r  »c  1 1  Oh «  pbo  1 1 1 P I  U«l  tD«i .  4qw*it«  Hlh 

•Mjrdt  ttauAd  «.    tbrtJ  »Jty.  dMtfri  U  rv  .  ^tti  tbout  drfM^n'^  «  i^y  ««l ,  Qw*dr  iPJ49tt  . 

Ol^tfeU  I  rt  diifi'^'  V  >n*p*f  I  111  *l  Id  I  u*  My  tut  ■  i  iht4rf4r*t      tit  ccwmhUti  Ioa  ^  Mdv  U 

•vMvsivrh ,   I'm  htvtnf  4<      lull  r  ^Ph9  1 1  ,  wovlrf  fO»  wri  14  #v  mtl^ar  *  wUT    Uhat  p*^  *r* 

fOv  onTf  I  AftcM  ii   «  looh  tt  tii4of4rtd,  I  (ti4d  ttort  iIh*.  pfiitr»c  t  ptfi  «  (It  i*Kh«rt 

pn  t  jo^  I  ft^  ««nritr  ^  Kwr 


'^tjA,  confurtct^vn*  protettn*  gr^fwt  1 1  ton,  vo 


I  tfjn'  I  MM  th*  id«a       901  n9  vp  tv  i^a  tn^. ,  tqtMr  lha  Qw*tipOA  i  rou 

tJ^hiT^  ^rOuo^  J  th\tvk      ._  ,   turiwd  off  tbowl  IhU.  i  fc^j   Nb*  lalktif 

jvtrt*  .  doMflf  t,  icM  mjitil ,  ihtn^t^  K«  H«4tt  lo  Purchatt     t»ok  in  thopt.  I  n«*4  to 

fruy  ,  4vncy  ^Dfdtv  tl»opom9  ^rrff 

btft.  voct^lary  fof  aUiilto*  tript,  ut«|  M«gPOAtl  Irtitpts  itr  «  tuon  tiM  platt*  flUt,^ 
««fiy  rtrft*  N  n«trft  0*r  .  l«  aMfWr  I  *l  ton  tAd  travtl  vOCtbuJarv 

t>o  I  look  niic?«  Hd**  tr9  r<>v).   t  *  *0rry^^  lMl1«t  My  to  ^y  ion«4rt«it4n»  pl4*M«^  invt* 
^Ow»  n**.  CD«iv#Pl  lo**l  coftvortalton 

ftolh*      sttmi.  lal  poi^y  ih*  I  r  ,  I  ifht  b4«ii  'ttdU+tOi  t  M«d  htJiat ,  tnM  I      bOJrrfp  p4(«h«k4r  « 


yt  4t  lh«  i>«tli.  (iMwt  nf  tN  dHy,  o'ctr«*«^  *tAwr^  Qv*Atllallv4 


itts^4  1^  tln^nt  ,  ^ai  out   .  }  'J"  r^oi  Qoinf  to  ^  M  «  ttoo .  lu^  oM  I .  t^ar  iMird* .  1  40^*1 
^iriL  TO  do  kt  ^  'hat  f»  LiM  •ron^  tntMt  «  *t|4r«.iv4  cowutsdt  *tsd  ta^r*tU4t 

fviitbti  1  ta^  n*Ht«  Sunr«*n .  Stt^l^rt*  aovJ*  Nro«t«^  *  l4ra  f  Pth«  pl«r*r  't  n#Ht«  K<n« 
tofi^    ct  i«br  1 1 1  tt 

Thpnb  twon*  ^4  tfr  «  ^*t  *t  t|  to  b4  *  4lh*r«  (4tt  *bO(fl  ^*lh<  vrrU^  fh*  «tr1  It 
pftq^tni  ,  tNpr4ti  t^nval  fM^nft  *t  a  tb*(t44«r«  Mil^^^  qvattiont  tbaii  *i«rikn^  ^fitiru" 
4r  14      Int  ^«*ia/oartOA*l  c«nv*rt*t«on 

r  AAitn  howrijrk^  tnlMA«  attv^lv  V  t  lattrov  #<  t  ivl  t  ^4*.  fWlpiUal  itrai.  raUy. 

tchooi  4( r  tv>  t It* 

■Hlpi,  f«i       out  flf  #y  .  «y  It      ._  .  *44r*ti.  i'»  loti  ,  »t  ih^ra  *  ^iltroo* 

ifiti  a<tnM)d>»>  4dwUftaUtT.  .u^ylyal  lo^wiUti  lOAt  ^  tomltailofi  wpih  ttrai»f4ri  ind 
Oiii  Ih  toawtliy 

iKo.  -*lih,         I ft^ ^  to»  *^  «*l  Ml«ry  ^r4%  vin*  *^lrt|* 


lUttat,  r««dlnt.  Hiti.  totUI  iitfditt^  l*A«u*ta«  *4«filv4  ^  C 

t4frj^l*« 


h««j  ih  AfadwBPit*  tihool 
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chtt  r  oarit  In  tM*  It  trHtt  lr*kt*  twt  ^rtln*.    ci^iunftmoft  *^t  >«^UImL 

^r*^  ^Itl  S4tiirHy«  nft^atk^  vocal  Ioaaj  toctuMiloivt)  vr't 

iflwir.  vf*.  too  tiow,  good.  d«Af*r«v*,  litlt,  tflty^:  ilA^Nnt^:  •4j4ciW4t  *Atf  Mtt'lf 

c«oar,  ^ficM^  iT^tfvrliar.  photOf^rtPh,  it^cfiKoq*^  »ftiur«*.  Wh- jidtPi  >  v*  iwwnpctt-on 
«4wl^rtt 

ioQk.  wtnnrt.  Uvorli*  tioryy^  t»brit  wpt.tii*.  n*m  of  hoo^t.  f  W    Cuprfc.  't  ryt*l4*. 
rttrfJit^  Ht*r4«l 

I,  1.  10^^  Urf«r  flrit#if >^  fiuAMrt 

I   toorilfif  S^ltl  Olr4pLtt«  «(rl**..  foot^^M.  'Jo/lrf  ^ri4t«  ^Ui*..  tcor*.  tfwri* 
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Ub\t  3 

Factor  Loading*,  lnt«rwi«H  Fr«qo«nci«».  4<kd  ft^Ctng 
Jitdgnanc*  For  Ut«»  Contained  in  Factor  II 
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T.V.,  tterao.  pro^ran.  Mu«tc.  radio,  cartoon*,  channal .  antartain' 
nanc  . 

cla«>rooffi,  kicchan*  badtoo**  Footht M  Cottag**  »nack  bar,  laundrV. 
yard,  location*  within  a  faciiic,^ 

fiald  trip*,  vacation*,  iwirn,  go  ouc«ida,  pi<-nJc.  hor»eback  rid«»* 
go  out  to  ot,  «ltating,  out«ldo  actiwiti««, 

church  actiwitia*.  SUndav  SctvooU  Je»u»,  priyar,  God,    >ok»  of  tha 
Btble,  r«Plgiou«  vocabuiarV^ 

plav  with  tha  trjcit,  »oclai  ftam**,  U'»  your  turn,  jump  rop«,  want 
to  Kor«<plav  with  dad,  bingo,  w«nt  to  »wlng,  dr«-,  coior,  ga^aral 
plav  actWItitt  . 

Straat,  Laka  Tahoa,  cabi,i  at  Fort  Bragg,  go  to  San  Franclico,  Co>' 
laga  Oak  Oriv*,  na««t  of  placa«.  back  Ea«t.  gaographU  location*, 

roundi  ^food,  r«d,  bluai  plaattc,  taxturaai  rMtartatti  color«i 
thaPe«. 

bait,  tannt«  racquati  bicvcla.  kita,  train  >at,  p4int«.  SklttU* 
pool,  ravor>r^  toys,  butldirvg  block*,  actiwttv  aquin^nt,  tov«. 

kav«.  toi  lat  Uam.  daodorant,  nirror.  toothbruahi  co«tb.  jawalarV, 
pur«e,  w«tch,  towal .  p«<«onal  it«««. 

hcCUIIanAFS,  grandMa' a  Kouaa.  ft4d4o  Shack.  La^ral  HUla.  HcDon* 
alda.  nana  of  church.  Saar«,  anahUng  cantar*  tpactftc  placa«. 

Chri«tmi«,  birthday,  decorations.  Hallowaan^  Chriit<MS  tre«»,  •^at 
h«  9ot  for  Chrittv^a,  Fourth  of  Julv,  holt^av  and  «p«cial  occasion 
ralated  words.  [ 

\ 

cup,  bad,  dUhwashar,  dask,  chair,  lamp,  spdbn,  rlock.  window,  C^r , 
furnltura,  Kousahold  iLaiM. 

Faad  salf..  i>^*POndant  liwing  vocabulary,  drasalng.  I  want  to  do  tt 
twytaif.,  I  can  q%t  out  by  Mytelf.,  tia  «hoaa,  button.  «alf-hatp 
vocabulary ■ 

cat.  dog.  nana  of  oat.  hor«aa,  fi«h,  Qiraffa,  anix^l*.  patt. 

Mhara  fo«atona  i«t  achool .  ho«*,  P^rka.  church,  twinatng  pool. 
ra«tauranC.  ganarat  Lypaa  o^  placa«. 

planning  actFvltlaa,  Laural  HitU  activltlaa.  social  thlng«,  ra* 
craatlon.  things  aha'd  lika  |o  do*  actlvltiaa  In  ganaral. 

Want  mrm  to  aat,.  «Ora.  Portions  ara  too  lArga,  .  atk  for  saconda 
at  iunch.  '  want  morM  of  __  _  ■  •  quantity  of  food. 

dances.  bailaL,  ftoof  Kids  Club,  k^r*,  (Movias.  Girl  Scouts,  partias, 
soclat/ho<aa/club  acttvittas, 

tunch,  braakfast,  snack.     It's  lunchtittal,  dinner,  faast.  me^ls^ 

I  Perforrwcd  poorly.,  |  was  In  a  fight,,  tail  what  t*e  did  with  his 

famru,  I  h»d  a  good  t at  school  today.,  t  want  to  tha   ^  , 

Wa'ra  going  to  have  a  spelling  "baa'*,  tall  what  happanad,  taTT  wht^. 
wl 1 1  happan^ 
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rector  Lo^dingSi  intcrviCh*  Frequencies,  «od  fUting 
Judgment)  for  Item)  Contained  in  F«ctor  IH 
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J  tem 
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1 1 
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f«mt ly  role)' 
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1 ,46 
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<  need  «  drink  ,  1  donW  ^^nt  to  dnnk  milk^  Coke.^  w«teri  »od«. 
lurce.  Slurpees,  drinki  sp«c»fic  dnnks. 
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99 

6.M 

M) 

i 

1 

my  ^ton^ch  hurts.  head«che«  e«r .  tooth^cl^e.  «n«tomic  referef^eSi 
foot  hurts,  body  O^rtSi  location  of  si ckness/p^In. 

.  ivv 

6,D4 

1.59 

let  [>eop)e  know  b^h^t  he  w^nts  to  o«t.  carrots*  0)9  H«c »  dessert. 
p»fZH«,^  names  of  foods^  favorite  foods,  doesn't  like  the  food^ 
specrf>c  fOOdi 

.57*. 

2JS 

6.D9 

1.49 

heatth,^  nutrition,  ^ensations.  se»zur«s.  teAperati-re,  changes  due 
t<j  pdcemakar^  rtcheSi  Physical  changes  accompany  tog  menstrual 
cycle,;  mi  scef  Igneous  basic  needs. 

29 

4.03 

1.34 

upset . 

.0*1/ 

l« 

5.41 

1,95 

:6 

socks.  shoeSi  brown  p^nts*  sweater,  new  PajanwSt  what  she  would 
Uk^  to  wear  on  a  trip,  shirty  clothing. 

.555 

1 1D 

5.14 

1.9* 

27 

*  \tkt,  don ' t  1 >kei  lov«. 

.699 

70 

5.76 

1.71 

28 

huogry.^  thirstyi  hot,  cold. 

774 

IIJ 

6,14 

l,)9 

30 

Hashing*  9et  a  ^aircut^  do  nuke  uP  for  m«.  brush  tee;   ,  comb  nvy 
f^if,  shOH'-er,  oath.  bubbUs^  general  hygien«i  hy94ene  activities. 

.593 

111 
1  }l 

5.)l 

1.96 

3t 

1'^  '-red.  sleep,  bedtJf;e,  hasn't  sl»?t  ^fl*          *  r^*^  1 
pooped,  sleepy. 

,685 

65 

5.4) 

L61 

happy,  unhappy^  sad. 

J61 

97 

5,4J 

1.99 

33 

down,  up,  left,  right,  backward,  forward,  to  *ht  side,  directions. 

.5W 

).«7 

l.U 

39 

on,  over,  off.  In.  out.  behind,  undar,  thit.  that,  at,  with,  p/c* 
posi  tions . 

.461 

91 

4J3 

1,06 

.552 

1J0 

4.6) 

1.49 

Cc  to  th«  bathroom..  b«throof*tin9  n««ds,  toileting,  Fiu»h  t^  tol-^ 
let.^  toileting  probUmt,  toMet,  bathroom. 

.669 

141 

S.7I 

1.71 

50 

,^  me,  you,  we  ,^  us^  nvy  ,  ^our,  PronOunS . 

.514 

69 

V66 

1.^ 

59 

un<     portable ,  hurt , 

.615 

66 

5.61 

1.65 

63 

Tir  t»  t  inie  conCaPtS 

J64 

18 

ii.54 

J. 64 

65 

basic  needs. 

,618 

«6 

6.15 

1.36 

ai 

Southing  ts  hurting.,  sick,  1  don't  feel  ^^ood  toda/  ,  naad  mcdi-^ 
cation,  surgeries^  Wt  H   It  hurt?.  hoSpU^         ■  cal/^urgery  tarm», 
pain.  9en«ra1  t^*  feaMng  welK 

.599 

166 

5.51 

1.63 

a5 

food,,  eat.  eaMng.  faeJiog. 

.554 

10^ 

5.75 

1,55 
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F^ctof  Lo^ding^,  lnt«fvj«H  FrtQutnc^tt,  «r>d  Rating 
Judgments  for  lt«mt  Cont«tn«d  m  Factor  IV 
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Inttrv  t«u 
Fr«Qu#fKy 


I4t#n 


13 

1*1 

61 

44 

68 

70 
71 


42 
4^ 

47 
93 

^1 


th«r«Pitt.  fri«nd,  nurte,  doctor^  t««ch«r,  «ide,  girK  6oy,  pcopU. 

br«c«>  fitting  Pr<>p«rty^  tit  up  ttr^ightnr^  iwy  bal^iKe  it  di  ff«r«nt  , 
need  iiK>r#  tupport^  input  on  th^r^py,  Con't  hi«v«         ttr#ngth  lo  do 
tt,,  wh^t  h«/th#  nk«t/ditlik»  «bout  d«vU«t»  inttrsction  ^Uh 
tK^r^pi  tt , 

fMit  b^d^  bor«d^  lon^tCMM,  grt#f,  d«pr#tt#d,  Something  it  bothering 
mt.f  ^rried,  mi tc«l  Uneotit  neg'ttive  feeltngt  end  emottont, 

I  went  to  w  dettret,  went^  I  need         ^  doe*n*t  went  tometnlog 

*  don*t  went  ^.  ,  whet  he  Mould  lit*  ToTo^  >  don*t  like  it,^  pre* 

ferenceti.  chorcet^  dMntt,  )ik«t* 

feelingt,  enctiont  Or^  generel).^  emotionel  ne^dt^  how  he  it  Reeling,: 

v4fen»  xhere^  ^ho,  whet »  hov«;  why,  vrf^ich^  Question  worjt, 

roMing^  gfoss  motor,  potition^^^,  Welk  eround  urelker,,  m«t »  Work 
wtrh  weights.,  erticuletion,  therei*^  ecttvltiet, 

therePitt't  neme»  ^"^Ptoyeet  e;  the  Ger^nt,  teecher't  nemet »  nemet 
of  ^wiiOolmAtet,  nf^et  of  t  »ot«  in  fenily.^  friends*  nentcs^  euthorlty 
figv  ^  neme* ,  ne^es  of  peopte, 

night,  ^ooorrow*  tnorning^  Pest^  future,  often,  weekend,  ^ueHtet^ve 

t iiee  ionivir'^t s , 

"e/*  "n/*  "m,"  Ifltiers,  erphebet. 
SP^echi^  Pi^ystc^li  OccuPet ionei ,  Therepy, 

confused*  compesslon*  dreems^  Puiiivii*  excttedi  mi sceltereous  inters 
nef  stetes> 

Went  e^te^ition.^  weit,  I  w^nt  to  do   wl  th  you ,  ►  \  urent  to 

out,,  Let  ffl^  ^'y^t  I  woufd  IJke   *,  Cen  we  90?^  I  need  iny  P«ge 

turned> ,  re «uests > 

wes^  Putt         9^*  9iv*»  heer,  touchy  heve.  run,  verbs, 

Wt>«n  ts  mom  comingT^  I  went  to  do  this  work.,  but  i  «m  frustrete^^^ 
Todey  It's  too  herd,,  t«il  why  he  is  ^n^/y,  Th«y*re  teklng  ewey  »^ 
boolts,,  Cen  t  90  <HJt  end  pl^yT,  Wiet  should  I  do  next?,  i*m  reedy 
to  go  beck  to  Leurel  H)1ls>i^  edult^chltd  t nterect ions, 

f rust re  ted,  frus tret  Ion, 

you  left  the  )e)t  out,..  Pd  prefer  food  on  the  side  of  my  mouth 

how  he  wenls  iU  eggs  fixed,  I  need  my  foo<l  cut/,  Qet  the  food  on 
the  beck  of  miy  teeth  more  ,  where  he  fields  nis  drinking  cuP  Placed 
specJel  atertsiU,  fc^  prep«retion  end  specie)  fnstruc t ions > 

I  feer,^  scere^,  efreid> 

i  rein^  chmetei  forest,  ^         cempereture,  wewthcr  end  neture  ttrms. 
j  J  iton'    undefstend.,  I  don*t  know> 
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,361* 

,550 
,578 

565 
,653 
.5U 


,605 

,1*77 
,4*3^ 
,4i3l 

,687 

,581 
.37** 

,505 
>6l*6 


,6%6 
.1*11* 

,6i^3 


181 

85 
15J 

135 
109 
59 

m 

^3 

:o 

35 
36 

31*7 
153 

^00 
5^ 

33 
31 
33 
36 


6,03 

*i,73 
5<5) 

5  V 
5  ^7 
5.03 

J<S8 

5,70 

4i,3l 
4i,56 
41.35 

^,1*3 

*,k3 

^>i*l 
5,03 

i*,iO 
5.30 
3.38 
5,37 
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1  n  tarpar  sona  I  *ac«da«l  c 


School 


Racreattonal-spaclal  «vants 
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Gaftartc 


Sasic  Maad 
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Apparcaptlva  cofitant 


Sastc 

Sasic 

Faallngs 

Hoaw 

fiaographi  c 


FaclUtlas 


Hadlcat 


lerwral 


ffiaUngs-* 
EMOttons 


ActtvltUi 


SpMCtl» 

fhyttcal 
Occupat  tonal 


Etc. 


School 

Heflatlva 

Foslttva 

Praschool 

Howe 

Faaltng  bad 

1  f9at  good  todey 

Housa 

Crytng 
Bad  jaood 

Pride 

Playground 

Affect  ton  (noeds  for/sttou) 

HosplUt 

1  hate  you 

tont  hug 

Church 

Daprassad 

Pteetwra 

ApartMnt 

LofiatoM 

EnJoyMfit 

Post  Off  lea 

Hones  tck 

Havtng  fun 

Library 

Worried 

Grocery  Store 

Soiaethtng  Is  wrong 

Surprised 

Store 

DIsappotntad 

Conffor table 

lUataurant 

Soiaethtng  ts  bothartng 

Contefit 

Ktvar 

hlie/har 
Bored 
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Abstract 


Eleven  commercial  devices,  as  well  as  oomunicatioi  boards  and 
books,  are  discussed  in  terms  of  technical  evaluations,  human 
factors  evaluations  and  clinical  trials*    The  systtans  are  com- 
pared using  a  table  containing  six  major  categories:  symbology, 
physical  selection  method,  cognitive  selection  method,  receiver 
user  output  format,  vocatxilary  size,  and  vocabulary  manipula- 
tion.   A  seventh  category,  physical  construction,  is  presented 
by  way  of  tables  oaitaining  specific  information  $bout  the 
conmercial  devices* 


2. 


Introduction 

In  order  to  watch  augmentative  conmunicatioi  systems  (flCSs) 
to  non-speaking  and/or  writing  cli^ts,  it  is  necessary  to  sys- 
tematically determine  the  systems*  characteristics.  The 
determination  of  aixiinentative  oomnunication  system 
characteristics  serves  several  purposes.    First  it  allows  us  to 
carefully  examine  the  sj^tem,  its  cotfjonents  and  how  they 
function.   Seocnd,  it  facilitates  a  netch  to  client  needs  by 
isolating  characteristics  that  are  pertinent  to  matching  a 
system  to  a  client.    This  is  iJiportant  since  not  all 
characteristics  m^  have  any  or  equal  pertinence  to  the  match, 
and  not  all  clients  have  the  same  goals  and  physical  or 
cognitive/language  skills.    Characteristics  which  do  meet  the 
client*s  needs  or  may  be  made  to  meet  the  needs  with  minor 
<iianges  in  the  system  are  identified  through  the  characteri- 
zation process.    This  then  allows  for  a  coitparison  of  fit 
between  a  system's  characteristics  and  a  client's  needs  and 
skills.    Some  authors  who  have  developed  tables  and  systems  to 
aid  in  matching  devices  to  clients  include  Holt  and  Vanderheiden 
(1975)  and  Montgomery  (1980) . 

An  evaluation  of  the  systan  establishes  an  overall  level  of 
excellence  through  oc»isiderat..on  of  conformance  to  specifica- 
tions and  manufacturing  quality.  This  level  of  quality  includes 
a  consideratiOT  of  how  well  the  device  performs  when  used  by 
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clionts*    The  level  of  the  nanufacturer's  re^onsiveness  to 
repair  needs  ajnd  suggestions  for  inpiovements  are  also  ccxisider- 
ed*  ^This  overall  evaluation  of  quality  is  taken  to  be  another 
characteristic  to  be  included  vrfien  matching  a  system  to  a 
client*s  needs* 

CharacterizatiOTs  and  evaluations  of  augmentative 
cofiinunication  systems  serve  multiple  putposes  in  addition 
to  those  already  mentioned*   Hie  inf<xmati<xi  can  be  shared  with 
individuals  in  related  professions*    Tliis  niay  iin>rcve  the  type 
and  quality  of  conwunication  systems  vrfiich  are  designed  and 
manufactured*    The  feedback  to  manufacturers  may  make  them  more 
responsive  and  responsible  in  terms  of  inproving  the  quality  and 
features  of  their  systems*  By  defining  characteristics  and  more 
carefully  matching  them  to  cli«it  needs,  the  **closet  syndrome** 
might  be  avoided*  The  **closet  syndrome**  is  something  most  of  us 
have  seen  haEP^n*    A  ^vice  sounds  just  right  for  a  client  and 
is  purchased*    It  does  not  work  well  for  the  client  and  it  gets 
put  away  in  the  closet*    A  more  careful  analysis  of  the 
characteristics  of  the  system   and  the  client's  needs  should 
avoid  this  problem* 
Methods 

The  methods  used  by  us  tao  characterize  and  evaluate 
augmentaclve  oonfminication  systems  involve  a  threefold  approach: 
technical  evaluatiOT,  h'jman  factors  evaluation  and  clinical 
trials*   The  technical  evaluation  identifies  specifics  about 
the  system  such  as  its  manufacturer,  distributor,  weight,  size, 
dimensions,  input,  output,  case  material,  power  source. 


4. 

accessories,  price  anci  documaitatiOT  (user's  manual)*   Bo^  the 
internal  anci  external  construction  are  examined  and  evaluaced. 
This  phase  of  the  evaluatiCT  also  at3dresses  safety  anci 
cc^formance  to  good  manuf^turing  practices* 

Ttie  human  factors  portion  of  the  device  evaluatiOTS  are 
cc»x3ucted  by  able-bodied  staff  personnel  looking  at 
characteristics  of  the  augmentative  ooimuinication  systems 
whidi  could  affect  human  performance  variables.    Among  the 
characteristics  usually  examined  are: 

-  minimum  cognitive,  language,  sensory,  and  motor 
skills  required  to  operate/utilize  the  fiCS  in- 
cluding its  interfaces 

-  the  types  of  oamnands  or  features  (e.g.,  backspace, 
memory  capabilities)  contained  in  the  PCS 

*  the  layout  of  the  commands  and  vocabulary  (if 
progranined/sqpplied  by  the  manufacturer) 

-  the  speed  at  v^ich  a  message  can  be  assembled 

-  the  flexibility  of  the  device  in  terms  of  accom- 
modating to  the  dianging  needs/abilities  of  users  or 
in  the  vari'^ty  of  functiws  it  can  execute 

-  the  degree  to  which  users  can  access/use  the  device 
independent  of  a  caretaker  or  message  receiver  being 
present 

-  the  accuracy,  ocrpleteness,  and  clarity  of  the 
operating  instructions. 

Finally,  clinical  trials  are  done  using  from  four  to  eight 
subjects.    Itie  majority  of  subjects  are  individuals  who  seem  to 
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be  likely  candidates  for  the  systOTi  under  eval'jation.   A  few 
unJ\kely  candidates  itay  be  txied  to  determine  the  flexibility  of 
the  system.   This  sometijnes  produces  surprising  results.  The 
system  may  work  very  well  with  so^tieOTe  who  would  rot  appear  to 
be  a  candidate  '^ser  and  we  then  need  to  reassess  our  description 
of  candidate  characteristic,   Vte  may  discover  technical  or 
human  factors  problems  in  use  that  did  not  show  ip  durir<g  **bench 
tests***    In  addition  we  csn  obtain  user  opinions  about  ^tem 
features.    Users  often  make  very  good  suggestions  about  modifi- 
cations that  vould  ijnprove  the  system. 

Device  Characteristics 
Characterizations  of  twelve  devices  are  presented  in  this 
report.    Vte  have  attenp:€d  to  sample  devices  representative  of 
the  major  types  of  devices  presently  available.   These  devices 
are  siiown  in  Table  1,  organized  by  major  ACS  categories.  Tiro 
encoding  (scanning)  devices  are  usually  configured  in  a 
matrix-like  manner  with  a  certain  number  of  rows  and  oolunrs. 
Each  location  in  the  array  can  be  indicated  by  something  such  as 
a  pointer  (cursor)  or  a  light  onitting  diode  {I£D)  •  Sy 
operating  a  switch  cm:  a  set  of  switches^  the  opere^tor  can  access 
(and  indicate  for  a  certain  tune)  the  location  containing  the 
desired  message.    Other  scanning  modes  are  used  witli  t. v. -like 
displays  such  as  the  QIS  Conmuni-mate  uses.    Here^r  the  scanning 
is  done  by  moving  a  flashing  cursor  to  the  desired  locatiOT  and 
then  activating  a  switch  to  **enter**  that  <iK)ice. 

Voice  output  devices  produce  either  recorded  or  synthesized 
speech.    The  two  devices  evaluated  in  this  category  produce' 
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synthesized  speech  and  contain  meuiufacturer  prograitined  phrasts, 
words,  norphemes,  letters  and  phonemes,  all  of  which  are 
separately  and  independently  aocessille. 

Devices  in  the  printed  output  category  conceptually 
reserrble  typewriters  with  some  ijifxirtant  differences.    Two,  the 
Canon  and  the  Proscan,  are  ©cclusively  spelling-based  devices 
which  print  each  dieracter  and  space  on  continuous  but  very 
narrow  strips  of  paper.    One,  the  Sharp  Mesnowriter,  has  both 
spelling  and  word  storage  functions.    Its  printout  is  on  a  cash 
register-like  roll  of  paper.    Tt)e  Autocan  has  the  features  of 
the  Shtirp  Menowriter  plus  very  flexible  storage  and  input  selec- 
tion capabilitien  and  has  a  wider  cash  register-like  paper  roll. 

Conmunication  boards  usually  involve  direct  selection  but 
encoding  or  scanning  are  also  possible.    Ttie  output  is  always 
transient  visual  and  they  are  wtremely  versatile  in  terms  of 
size  and  type  of  vocabulary  whidi  may  be  used  with  the  system. 

Although  three  of  the  devices  evaluated,  the  EMS  conmuni- 
mahe,  the  Express  I  and  the  Autoccm,  are  more  coirplex  then  some 
others  and  might  fit  into  two  categories,  we  have  ctosen  to  fit 
them  intjo  the  category  which  seems  to  best  describe  their 
functic^r-.    There  are  no  hard  and  fast  rules  for  grouping  these 
twelve  ACSs,  and  many  variations  are  possible.  As  these  devices 
are  discussed  in  greater  detail,  functional  similarities  between 
«:Ss\in  different  groi?>ings  will  oe  not^. 
A  Hierarchy  of  Dovice  Characteristics 

A  drucial  step  in  selecting  ccmmunication  systems  and 
strategies  for  specific  elicits  is  the  transformation  from 
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client  qouxs  and  skills  to  relevant  candidate  ^sten  choices  for 
that  client.    A  candidate  system  is  oie  that  is  consistent  with 
client  goals  (either  all  goals  or  a  subset  of  them  since  many 
clients  require  nore  than  cne  systen)  and  is  consistent  mtti 
client  skills  (physical,  cognitive,  Ix^^guistic) .    It  is  then 
considered  along  with  other  candidate  ^stems  in  making  a  final 
reconmendation.  In  c«:der  to  systematize  the  choice  of  candidate 
systems,  we  have  developed  the  hierarchy  of  device 
characteristics  shown  in  Table  2.  There  are  seven  categories  in 
this  hierarchy:  symbol  system,  ptr/sical  selection  method,  cogni- 
tive selection  rnethod,  output  format  (receiver  and  user),  vocab- 
ulary size,  vocabulary  manipul^ticn,  and  physical  oonstruction* 
these  are  arranged  from  the  lowest  to  the  highest  level  based  on 
the  highest  level  being  most  general,  the  most  inclusive  of  the 
lower  levels*    The  lowest  level  is  the  most  specific  and  the 
least  dependent  or*  other  higher  levels.   Within  each  category 
there  is  also  a  hierarchy  based  ott  the  same  oonsiderations* 
Progression  from  the  lowest  to  the  highest  level  reduces  the 
nunioer  of  available  system  opticn'^f  i.e.,  the  scheme  converges 
to  a  set  of  candidates  among  which  there  are  tradeoffs.  Cook 
and  Preszler  (1932)  describe  the  use  of  this  hierarchy  in  the 
selection  of  candidate  systems  for  clients.    Since  one  system 
seldom  meets  all  needs,  more  than  one  device  m^  be  selected 
and/or  the  candidates  nwst  be  prioritized.    When  they  are 
prioritized,  tradeoffs  of  one  feature  for  another  are  often 
necessary. 

In  order  to  use  this  hierarchy  m  the  selection  of 
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candidate  ^\-*mB,  it  is  useful  to  express  the  characteristics 
of  these  ^ten©  in  the  same  fcctnat.    Table  3  shows  such  a 
characterization  for  the  twelve  devices  described  in  this  paper. 
One  diaracteristic,  physical  cons^iruction,  is  evaluated  using  the 
appropriate  tables,  4  to  6 ,  and  the  information  contained  in  the 
technical  evaluation  fc^  ccranercial  devices.  Saieone  wishing  to 
mat<*  a  system  to  a  diet's  abilities  and  needs  Tiiay  do  so  by 
ctiecking  the  subcategories  that  best  describe  the  client^s  goals 
and  skills  on  a  check  sheet  such  as  that  shown  in  Table  7,  Hy 
conparing  the  resists  of  Table  7  to  Table  3  it  can  be  determined 
vrfiich  devices  meet  the  noLt  crucial  needs  and  the  majority  of 
needs  for  that  client.    These  then  form  a  group  of  candidate 
devices  which  may  be  tried  in  order  to  Mke  a  final  selection. 
This  approach  requires  a  detailed  assessment  of  client  goals  and 
skills  in  order  to  identify  candidate  system  choices.    We  have 
described  such  an  r^'^sessroent  procedure  {Coleman,  et  ai.f  1580; 
Meyers  and  Coleman,  1982;  Ooleman  and  Preszler,  1982;  Cook  and 
Barker,  1982^  Oook  and  Preszler,  1982)* 

Dev  ice  Evaluat  ions 

Scanning  Devices 

Ihe  scanning  devices  in  Table  1  and  3  share  several 
features  in  oonmon.   Each  provides  the  user  with  a  display 
containing  from  16  to  114  locations.    1^  array  oonmunicators 
(Matrix,  Zygo  16C  and  zygo  100)  require  the  u5er  of  an  aid  to 
construct  the  vocabulary  wtries  chat  will  be  placed  on  blank 
overlays,  Tlius,  as  neny  *'pages'*  of  infc«:mation  as  necessary  may 
be  prepared.    However,  ti\e  user  cannot  independently  select  a 
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new  page.  The  Cottmuni-tnate  is  preprogranned  by  the  nanufacturer 
with  a  total  of  420  choices  distributed  over  19  pages  of  words, 
phrases  and  alphanumeric  characters*    The  user  can  work  with 
only  one  of  these  pages  at  one  tiro,  but  user  page  selectic^  is 
possible.    The  Express  I  has  four  user-selectable  programmable 
levels  from  which  lh3  user  may  choose  vocabulary  items.   One  of 
these  levels  contains  preprograrimed  words  and  alphanumeric 
characters.  The  remaining  three  levels  may  be  customized  by  the 
user. 

All  of  the  scanners  utilize  a  cursor  tab  indicate  which 
vocabulary  element  has  been  chosen.    This  cursor  is  directed  by 
an  interface  connected  to  the  device.    Itiere  are  several  types 
of  scanning  eirplcyed  in  these  devices.  Directed  scanning  allows 
the  cursor  to  be  ncved  in  one  of  four  directions  by  connection 
to  one  to  four  switches.   Itie  2ygo  16C  uses  a  left  only  scan  in 
whidi  the  cursor  junps  to  tl^  next  row  when  it  reaches  the  end 
of  one  row.  This  device  can  also  use  left  and  down  scanning  via 
two  switdies.    Itve  Matrix  and  Codmuni-mate  also  have  the  two 
switch  mode.    The  Zyqo  100  and  Ei^ress  I  add  up  and  right  to 
their  scanning  through  the  use  of  four  switohes.    Row  oolunn 
scanning  is  used  in  the  Matrix,  2ygo  100  and  Express  I.  In  this 
mode,  the  lights  in  one  eaitire  row  are  illuminated 
simultaneously.    When  a  single  switch  is  pressed  the  cursor 
moves  across  the  row  until  a  second  switch  activatiOT.  Upon  the 
secoTd  activation  the  cursor  steps  to  indicate  selection  of  that 
vocabulary  item,  "automatic**  scanning  in  whidi  the  light 
steps  from  element  to  elenient  in  the  array  until  the  user  hits  a 
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switch  is  also  available  on  the  Zygo  16C. 

Each  of  *txe  fcanners  can  utilize  a  variety  of  interfaces 
thereby  increasing  the  likelihood  that  users  with  varying 
degrees  of  physical  abilities  can  omtrol  the  device. 

Scanning  devices  require  the  operator  to  possess  certain 
cognitive  skills  in  addition  to  a  symbol  system  and  an 
understanding  of  the  oGnrunication  process.    For  exanple,  the 
user  Tiust  understand  the  principles  of  cursor  use;  i.e.,  that  a 
cursor  "moves"  around  in  a  display  field,  that  it  serves  to 
indicate  a  choice,  and  that  its  movement  corresponds  to  physical 
actions  of  the  user  on  the  switch.    The  user  must  be  able  to 
visually  follow  the  moving  cursor  and  anticipate  where  it  will 
be  r^xt  oc  fixate  on  the  it^  of  choice  and  attend  to  it  until 
the  cursor  reaches  it. 

Technical  Evaluation.    Specif  icatioiis  for  the  scanning 
aids  evalauted  are  shown  in  Table  4,  Kone  of  the  cases  of  these 
devices  is  sealed  against  moisture  or  dirt.    The  Express  I,  in- 
tended to  be  used  either  flat  on  a  lap  tray  or  table  or  an 
easel,  is  particulary  susceptible  to  accumulation  of  moisture 
(such  as  from  drooling),  food,  dirt,  etc. 

Several  types  of  switch  (interface)  connectors  are  used  in 
these  devices.   Both  Prentke-Rcmich  and  Zygo  sell  adaptors  for 
each  others  switch  connectors,  and  the  Ccmmuni-mate  uses  a  2ygo- 
like  switch  ocffinector.    The  Matrix  uses  a  non-standard  octal 
connector.   This  lack  of  oonpatibility  limits  the  use  of  other 
manufacturer's  switches  with  the  Matrix,  but  DUKX)  supplies  a 
large  variety  of  switches  fac  use  with  the  tiatrix. 
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Replacing  the  overlays  on  the  three  array  ooninunicators  is 
simple  due  to  careful  design.  This  task  is  itore  difficult  with 
the  Express  I. 

All  the  scanners,  except  the  EMS,  use  rechargeable 
batteries  as  the  power  source.    This  greatly  enhances 
flexibility  both  through  pcartability  and  ease  of  classroom  use. 
The  2ygo  16C  and  lOO  and  the  Express  I  have  wheelchair  mounting 
systene  available  as  accessories.  The  DOPOO,  Zygo  16C,  Zygo  100 
and  Express  I  also  have  stands  for  positioning  the  device  on  a 
table  or  lap  tray  in  front  of  the  user. 

Each  of  the  devices  vras  disasseribled  in  ocder  bo  evaluate 
internal  construction.    All  devices  except  the  Ccitinun innate, 
were  designed  specifically  as  augmentative  oonmanication  sys- 
tems.   The  OOTnuni-mate  is  based  on  the  Sorcerer  microocniJuter , 
with  some  ocfrpcnents  added*. 

All  these  devices  use  modular  construction  in  which 
subfunctions  of  the  device  are  fabricated  on  separate  electrwiic 
printed  circuit  boards  (PCBs) •    This  facilitates  repair  since 
an  individual  PCB  can  be  replaced  easily  and  quickly  if  it  mal- 
functions. 

The  use  of  niodules  also  requires  that  interconnecting 
cables  and  connectors  be  used.    Labeling  of  these  cabler  and 
connectors  must  be  logical  and  clear  in  order  tc  prevent 
misassembly.    Both  the  Zygo  36C  and  100  have  well  labeled 
ccxmectors,  the  Express  I  has  no  labels,  and  the  mtrix  has 
acily  hand  lettered  labels  on  the  PCB.   The  Catmuni-mate  has 
fewer  modules  and  uses  unique  connectors  for  all  cables.  This 
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physically  prevents  errOTeous  connections. 

The  manner  in  which  the  interconnecting  cables  are 
assembled  is  also  inportant.    The  DUFOO,  Zygo  16C  anci  100  all 
use  cables  conposed  of  bundled  individual  wires.    The  other 
devices  all  use  flat  cable  that  is  manufactured  with  multiple 
wires  in  one  package.    The  latter  approach  results  in  lower 
production  oostSf  but  either  approach  is  acceptable  if  the 
cables  are  carefully  routed  and  mechanically  ■>  abilized  to  avoid 
strain  on  the  oonnectors.   This  is  generally  true  of  the 
scanning  devices. 

The  quality  of  design  and  obstruction  is  a  subjective 
judgement.   Good  manufacturing  practices  (GMPs)  for  electronic 
devices  are  well  established  (Federal  Register,  1978),  We 
evalaute  the  quality  of  devices  against  these  GMPs.  The  quality 
of  construction  and  design  vary  significantly  for  devices 
this  category.   Wfe  judge  than  all  to  be  adequte,  but  several 
deficiencies  were  roted.    All  devices  had  post-product iOT 
add-cns  of  oonponents  on  the  PCBs.    These  are  less  mechanically 
stable  than  conponents  that  are  firmly  attached  to  the  PCB 
during  production,  and  are  thus  more  susceptible  bo  failure  due 
to  mechanical  wear  (such  as  vibratiOT  or  mechanical  iir^acts 
applied  to  the  device).    Ht\e  Ctomnuni'matef  Matrix  and  Zygo  16C 
had  the  fewest  add-ons,  and  the  Express  I  and  Zygo  100  had  the 
most.    On  a  strictly  subjective  basis,  we  judged  the  overall 
quality  of  oonstructiOT  (e.g.  soldering  of  electronic  parts, 
quality  of  PCB  fabrication,  layouts  cabling,  etc.)  to  be 
superior  for  the  Cdmiuni-matef  Matrix,  Zygo  16C,  and  Zygo  100. 
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One  exception  is  the  ncdif icatiOTS  irade  to  the  Sorcerer 
COTputer  for  the  Oocnnunl-mate  to  enable  single  switch  use*  These 
are  somewhat  flimsy  and  subject  to  mechanical  failure^  in  our 
judgement. 

Human  Factors  and  Clinical  Trials.    All  of  the  array 
devices  evaluated  except  one  (the  QflS  Cowmuni-mate)  have  the 
optica  to  use  ;ar^  type  of  symbol  system:  pictures,  BlissiHibolR, 
Rebus,  wDrds,  letters  and  so  on.  The  only  limting  factors  were 
size  and  placement  in  relation  to  the  selection  light  or  cursor. 
The  Zygo  16C  allows  an  area  of  3**  by  3**  (75  by  75  inr«)  for  the 
symbol  and  the  selection  light  is  to  the  left  of  the  area.  The 
zygo  100  has  an  area  of  1  5/8*'  by  1  1/4"  (41  by  30  m)  for  the 
symbol  with  the  selection  light  in  the  middle  of  the  area.  This 
presents  problems  for  the  use  of  pictures  since  they  must  be 
rather  small  and  m^/  oover  the  selection  light  or  must  have  a 
hole  in  them  to  allow  M^e  light  to  shine  through.   T!he  size  of 
letters  and  words  placed  in  these  areas  would  be  adequate  for 
someone  with  normal  vision  but  a  problOT  for  anyone  who  is 
partially  sighted.    The  Matrix  ooimtinicator  presents  similar 
probletis  since  the  area  for  the  syntol  is  1**  by  1"  (25  by  25  nm) 
with  the  selection  light  in  the  middle  of  the  area.    Uie  EMS 
Connvunimate  fvograms  presently  available  only  allow  for  reading 
and  spelling  but  other  programs  oould  be  developed  for  symbol 
users. 

Due  to  the  versatility  of  these  devices  the  symbol  type  is 
seldom  a  problem.    The  method  of  selection  however  may  present 
problems  to  some  clients.  The  movement  from  item  to  item  may  be 


ERIC 


207 


done  autonatically  by  the  device  or  each  move  may  be  directly 
controlled  through  a  switch  by  the  user,   ^flhen  the  device  auto- 
matically scans^  the  u&dr  mjst  have  the  skill  to  predict  when 
the  light  will  be  turned  on  at  the  appropriate  item  and  time  the 
selection  to  step  it  there.    Ttiis  regiures  very  good  attention 
and  predictiOT  skills.    If  the  persai  is  omtrolling  the  light 
selection,  perseveration  or  extraneous  movements  miist  be  con- 
trolled to  prevent  overshcx)ting  the  target.    Again  both 
cognitive  and  physical  skills  are  involved., 

Tt)e  selection  of  an  appropriate  interface  nay  alleviate 
some  of  the  physical  problems.    One  advantage  to  array  type  de- 
vices is  the  fact  that  they  have  a  wide  variety  of  switches  that 
may  be  used  for  interfaces.    Itiis  increases  the  likelihood  of 
the  selection  of  a  sucxressful  interface.    Some  of  those  used 
with  the  devices  during  our  evaluations  included  tread,  slot, 
leaf,  joystick,  touch  and  EMS.    These  met  with  varying  degrees 
of  success  depending  upon  the  client's  abilities.    It  was  the 
rare  client  who  did  not  have  success  with  at  least  one  type  of 
switch. 

One  of  the  major  problems  with  all  array  type  systems  is 
rate  of  selection.    With  rare  excepticxiSf  they  are  slower  than 
direct  selection  methods.    During  testing,  rate  of  selection 
varied  from  about  4.5  to  7  seconds  per  selection^  that  is  per 
space  not  per  desired  oomnunicatiOT  message.    Vte  would  expect 
this  rate  to  increase  with  i:x;reased  familiarity  with  the 
device.    A  positive  feature  of  all  of  these  devices  is 
adjustable  speed  for  automatic  scanning.  Itiis  allows  for  change 
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as  iirprovement  in  selection,  tiine  and  £ccuracy  occurs. 

The  Zygo  100  and  Matrix  have  meitDry  features.   Ttiese  allow 
the  user  to  organize  a  message/  call  the  listener  anci  present 
the  message.  This  is  particularly  useful  in  situations  in  which 
the  listener  has  limted  tijne.    itiis  does  assume  that  the  user 
has  the  cognitive  skills  needed  to  learn  and  remeirber  the  rules 
neec^ad  to  put  something  into  matory  and  recall  it.    It  was  our 
experience  with  cli^ts  that  the  itajority  of  clients  viio  could 
use  the  devices  ocxild  learn  the  rules  for  programming  memory  in 
a  limited  amount  of  time. 

The  EMS  Coninuni-mate  and  Zygo  100  also  have  printer  attach- 
ments which  allow  the  message  to  be  printed  and  read  at  another 
time. 

The  Zygo  16C  al]x5ws  selection  of  array  size  to  vary  from  2 
to  16.    This  is  done  by  pushing  buttons  on  the  side  of  the 
device.   The  model  16  has  these  switches  inside  the  case.  This 
is  particularly  useful  for  training  scanning  skills.  The 
E}(press  I  has  options  for  row/oolumn  or  directed  scdnTrng>\ 
direct  selection  and  either  nanual  (fifth  switch)  or  autptratic 
{based  on  time  delay)  oitry  when  using  directed  scanning. 
Voice  Output  Devices 

Itie  two  de\^ices  evaluated  in  this  category  were  both  manu- 
facv^.ed  by  h.C.  Electronics,  the  Handivoice  Models  110  and  120. 
For  many  nonspeaking  individuals  voice  output  is  highly  desire- 
able  and  most  appropriate  in  meeting  certain  of  their  ocmmmica- 
f^on  needs.    Synthetic  voice  output  can  be  uncSerstood  by  re- 
ceivers whose  primary  symbol  system  ranges  from  pictures  to 
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standard  orthographies.    It  can  be  used  when  the  message  sender 
must  cx^mmunicate  to  a  small  group  of  people.  These  devices  also 
permit  the  user  tD  be  in  face-to-face  contact  with  the  re- 
ceivers, an  inportant  oonpcnent  of  ordinary  conversation.  Both 
ncdels  allow  the  operator  to  construct  a  message  either  slowly 
or  rather  quickly  depending  on  content,  but  once  formed,  the 
message  can  be  played  back  at  a  rate  of  speed  conparable  to 
ordinary  speech.    This  feature  at  least  partially  provides  a 
"real  tiitve"  base  for  the  oonmunication.   Both  models  contain, 
in  addition  to  preprogransned  morphemes,  words,  and  phrases,  a 
phoneme  base.   Hie  user  is  thus  able  to  generate  all  possib''.e 
words  in  the  language.    Such  a  capability  is  a  positive  feature 
for  users  possessing  high  cognitive  and  language  skills. 

Technical  Evalaution.  Specifications  for  the  voice  output 
aids  are  shown  in  Table  5.    the  t>ro  Handivoice  units  are 
generally  well  designed  and  packaged.    Itie  oonplexity  of  these 
devices  dictates  that  they  be  rather  large  and  heavy,  and  this 
affects  their  use  by  some  clients.   While  the  housings  (c^ses) 
appear  to  be  solid  and  well  design;^,  the  battery  conpartment 
oover  on  the  Model  110  was  warped  on  our  evaluation  unit,  and  it 
did  not  fit  properly.   Both  units  are  attractively  packaged. 

A  mechanical  ON/DFF  indicator  is  used.   While  this  docs 
save  power  ever  a  lighted  indicator,  it  can  be  misleading  since 
the  indicator  will  appear  to  be  ON  when  it  is  depressed,  even  if 
the  batteries  are  fully  discharged.   The  HOllO  and  HC-^120  use 
battary  charging  circuits  in  which  the  battery  itself  acts  as  a 
filter.    This  design  means  that  the  battery  nust  be  installed 
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when  either  unit  is  being  charged.    If  not,  damage  can  occur  to 
the  electronics.    This  caution  is  /lOt  prominently  displayed 
on  either  the  battery,  charger  or  case  o€  either  model.  H^^ere 
is  only  a  brief  statanent  of  caution  in  the  operator's  manual. 

Daring  our  ewalration  several  malfunctions  were  noted,, 
The  Model  110  would  axrasionally  lock  in  an  '^Ahhh*'  mode  in  which 
the  system  continued  to  produce  an  *'Ahhh*'  sound  instead  of 
selected  it^ns.   The  audible  sound  and  light  emitting  diode 
which  indicate  item  entry  do  not  indicate  for  tepeatesd  entries. 
AlsOf  both  units  gave  false  ]ow  battery  indications  even  though 
the  batteries  were  fully  diarged. 

Mcx3ular  construction  is  used  in  these  devices.  Both 
contain  a  mictooonputer  and  voice  synthesizer.  In  ordet  to  pro- 
tect the  proprietary  tights  of  Votrax^  the  voice  synthesizer  is 
potted  in  a  resin.    This  adds  significantly  to  the  weight  of 
each  unit. 

Both  models  showed  evidence  of  poet-production  modification 
on  the  electronic  PCBs.    In  the  Model  llOf  the  ''touch  panel** 
(keyboard)  is  held  in  place  only  ty  the  cover?  and  in  the  Model 
120,  the  liquid  crystal  numeric  display  is  loosely  attached. 
Internal  stabilization  is  reconmended  rot  these  oonpanentSr 
especially  since  many  of  the  users  of  these  devices  have 
difficulty  with  motor  control,  and  the  devices  may  be  subject 
to  dropping  or  other  mechanical  shocks. 

It  is  possible  to  plug  in  the  cable  from  the  axnputer  to 
the  voice  synthesizer  backwards.  This  could  result  in  damage  to 
either  oonponent.    In  general,  the  interconnecting  cables  and 


211 


18. 


their  axmectors  are  rot  labeled  in  either  nDiel. 
Overall,  the  electxonic  fabrication  is  acceptable  anci  the 
nodular  design  should  facilitate  repair. 

Hunan  Factors  and  Clinical  Trials.  The  Ilandivoice  110 
cones  with  wordsr  letters,  ncrphemesr  and  phonemes  as  the 
selective  synibols.  Ttiey  are  arranged  on  levels  vrfiich  require  a 
ooloc  code  to  access.    The  selection  board  contains  128,  3/4" 
(1.9  cm)  squar*^.    Each  square  contains  four  words,  let*^^rs, 
norphemes  or  phonemes.    Each  item  is  on  a  diff«ent  color 
within  a  square.    Tlie  user  must  first  select  the  appropriate 
color  using  a  control  key  and  then  press  the  square.  Ttie 
lettering  is  smaller  than  typewritten  material  and  somewhat 
difficult  to  see.  The  user  nay  put  just  ai^:  color  overlay  on  at 
a  time  reducing  the  nuntoer  of  items  available.    The  printed 
overlays  from  the  oarpany  have  anali  l^^ttering  even  in  the 
single  color  overlay5?  but  these  oot^ld  be  made  larger.  Many 
itenG  may  be  pictured  or  symbols  substituted  for  the  pictures  on 
a  single  color  level.    This  allows  the  device  to  be  used  by 
noH'-readers* 

The  squares  require  10-70  gms  of  pressure  to  activate  the 
switch  in  the  square.  The  switch  is  not  exactly  centered  in  the 
square  and  pressure  in  certain  areas  of  the  square  wilx  not 
activate  the  switch.  Ttie  system  has  clear  and  correct  capabili- 
ties and  contains  two  memories  which  can  hold  40  entries  each. 
The  entries  are  lost,  however,  when  the  device  is  curned  off. 

A  feedback  light,  a  beep,  or  an  echo  of  the  item  selected 
are  available  for  feedback.    Itie  feedback  light,  a  small  red  " 
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light  in  the  ifper  right  hama  corner,  always  lights.    The  beep  is 
a  user  option.    The  echo  mcde  is  another  user  option  which  has 
one  drawback.    Tt*e  selected  message  is  ^oken  about  1.5  seooods 
after  the  switch  is  pressed,    itiis  can  slow  down  oonmunication. 

The  Handivoioe  110  produces  speech  at  a  maximuon  intensity 
of  about  70  dB  which  is  about  conversational  level  i<x  human 
speech.    Some  iten©  in  isolation,  such  as  short  words  or 
letters,  are  dif^'lcult  to  understand  but  usually  beccine  more  in- 
telligible in  OOTtext. 

Th&  time  per  item  selected  for  unskilled  users  was  two  to 
ten  seconds.    One  would  expect  to  see  some  increase  in  speed  as 
the  usei'  becomes  familiar  with  the  system.  A  keyguard  is  avail- 
able and  may  iiipcove  selection  speed  and  accuracy  for  some 
Clients. 

Itie  Handlvoice  120  produces  syr<thesized  speech  when  a 
three  digit  code  has  been  either  directly  selected  via  a 
!;eyboard  containing  digits  zero  through  nine  or  the  device  scans 
the  digits  by  saying  zero  through  nine  three  times  and  the  user 
presses  a  switch  to  select  t/*e  desired  number  when  it  is  said. 
The  nunibers  to  be  selected  when  scafining  and  the  already 
selected  nunibers  ir  both  cases  appear  as  a  liquid  crystal  dis- 
play in  the  top  of  the  device.    Tlie  rate  of  scanning  is  adjust- 
able.   Itie  keys  are  3/4"  (1.9  cm)  squares  and  require  70  gms  of 
pressure  to  activate  them.    If  the  scanning  mode  is  used  almost 
any  switch  may  be  adapted  to  be  used. 

The  astern  has  two  memories  which  can  hold  40  entries  each. 
A  visual  display  informs  the  user  when  only  five  mDre  items  may 
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be  entered  in  merory.    Ttie  itans  are  not  retained  when  the 
device  is  turned  off.    Ttie  noximum  intensity  level  is  72  dB.  A 
keyguard  is  also  available  for  this  device- 
It  took  the  subjects  between^  4  and  30  seconds  to  find  the 
code  and  press  oc  select  "the  three  digits  to  make  each  entry. 
Tliis  time,  particularly  seardi  tijne,  would  f^obably  be  reduced 
oonsidersbly  with  practice. 

Both  systtTB  have  a  male  pitch  which  some  girls  or  women 
may  not  like.    BotI;  systems  also  weigh  over  five  pounds  and  are 
awkward  for  the  aniDulatory  person  to  carry^   They  vKXild,  how- 
ever, mount  well  on  a  wheelchair. 
Printing  Devices 

THye  devices  in  this  category  can  be  thought  of,  with  cer- 
tain inpCTtant  exceptions,  as  being  analogous  to  snail  type- 
writers.   Each  has  a  keytxiard,  tw>  of  which  the  Proscan  and 
Sharp  Mencwriter,  are  in  fact  laid  out  in  typewriter-like 
fashion.    In  all  cases,  the  operator  activates  a  key  or  sensor 
which  causes  its  designated  diaracter  to  be  printed  on  a  small 
paper  tape.    The  Autocom  may  be  configured  in  many  different 
ways  with  input  keyboard  arrangements  devised  by  the  user.  Ttiis 
allows  for  altering  the  input  to  accomnodate  for  a  variety  of 
user  physical  capabilities.    Wie  Canon  has  a  frequency  of 
occurrence  letter  arranrjement. 

Techi'-ical  Evaluation.    Specifications  for  the  printers 
are  shown  in  Table  6.    Wie  autoooni  has  a  sealed  case  to  prevent 
iTOisture  from  leaking  into  the  electronics.    The  Proscan  is  not 
sealed  and  has  large  i^paces  into  which  dirt  and  moisture  may 
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leak*    The  Sharp  Memowiiter  and  Canon  OoniaunicatDr  h^ve  cases 
which  fit  snugly,  but  they  are  not  specifically  sealed  against 
moisture* 

All  of  the  devices  use  direct  selection*    The  Sharp  Meno- 
writer  and  Canon  OownunicatDr  have  calculator-like  keys,  the 
ProScan  uses  a  head-ncxjnted  detector  that  is  aired  at  the 
desired  choice*    itie  Autoccm  uses  a  magnet  attached  to  various 
plastic  bases  as  the  selection  irethod*   T**e  letters  on  the  Pro- 
sc'ji  display  are  silk-screened  on  and  nay  be  inadvertently 
removed  by  cleaning  solutions*  The  keys  of  the  Sharp  MemcDwriter 
and  Canon  Comnunicator  are  etched  with  alpha-numeric  labels* 
This  labeling  should  withstand  long  term  use*    1^  Autooooi 
allows  the  user  to  ncdify  the  arrangemait  of  letters,  words, 
etc*,  and  the  overlays  are  placed  under  the  noisture  sealed 
cover* 

All  devices  in  this  category  use  t?3chargeable  nickel  cad- 
mium batteries*  Ttie  Canon  Ccimiunicator  has  the  batteries  sealed 
in  a  separate  housing*   Tnis  has  lead  to  many  failures  of  the  . 
cable  connecting  the  battery  pack  to  the  oonnunicator*  Itiese 
batteries  can  only  be  replaced  as  a  unit*    Itie  Troscan  uses 
size  ^C**  batteries  that  are  readily  available*   Changing  these 
batteries  requires  opCTing  the  case  and  (wv/  be  difficult  for  a 
non-technical  person*   Itie  Sharp  Hemowriter  has  the  bat\eries 
inside  the  case*   Itiey  are  intended  to  be  replaced  by  the  user* 

The  Canon  Cdmmunicator  and  Autoccm  have  indicators  that 
show  that  the  device  is  turned  on*   The  Sharp  Merowriter 
indicates  "ON**  by  the  active  display  and  the  ProScan  by  the 
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flashing  red  light  anitting  diodes  in  the  display  matrix. 

Wheelchair  mounting  systems  are  available  from  the 
manufacturer  for  the  ftutoconi  and  from  2ygo  industries  for  the 
Canon  Cawnunicator  and  Sharp  Memowriter.  Itie  ProScan  is  design- 
ed to  be  placed  on  a  lap  tray  ac  table  in  front  of  the  user . 

All  the  printing  devices  were  disassotbled  to  evaluate  in- 
ternal oonstruction*    Disassesnbly  of  the  Canon  Ccmnunicator  and 
Sharp  Mencwriter  requires  the  retiioval  of  screws  and  the  use  of  a 
'*twistir>g**  notion  to  release  several  tabs.   Tt*e  Autooom  is 
d isassetnblod  ty  renoving  the  cover  and  16  case  screws.  The 
ProScan  is  of^ned  by  removing  16  case  screws. 

All  these  units  use  modular  oonstruction.    T*>e  inter- 
connecting cables  between  modules  are  soldered  in  the  Proscan 
(with  the  exception  of  the  connection  to  the  printer).  Tliis 
makes  removal  o*'  one  module  significantly  more  difficult.  In 
the  Canon  Conimanicator  and  Sharp  Menowriter,  the  cables  are 
arranged  such  that  only  one  assotbly  configuration  is  possible, 
'fhe  Autocom  alco  has  cnly  one  configuration  possible.    In  all 
three  of  these  devices,  the  connectors  are  polarized  so  that 
they  can  'tily  be  inserted  one  way.    All  the  printers  use  flat 
cables. 

Ttie  overall  <3uality  of  devices  in  this  category  varies  con- 
siderably.   Ht\e  Canon  Ccmnunicator  f  Sharp  Hemcwiter,  and  Auto- 
com use  industrial  ^jtade  assembly  methods.    Tt)eses  devices  had 
very  few  irxJications  of  post-production  modifications.  The  Pro- 
scan  is  assenfcled  using  prototyping-like  methods  which  inc]iide 
individual  soldering  of  connections.    There  were  many  post- 
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production  ncdif ications  evident  on  our  evaluatiOT  model  and 
in  a  nodel  that  we  subsequently  purchased,  Coirpc^ents  were  add- 
ed to  the  printed  circuit  boards,  oqpper  "traces"  (connections) 
an  the  boards  were  ncdified  {generally  by  cutting  them  with  a 
knife  and  then  adding  a  piece  of  wire  for  the  new  connection)  • 
These  features  cause  us  to  questiai  the  long  term  reliability 
of  the  ProScan. 

Human  Factors  and  Clinical  Trials.     To  effectively 
use  these  devices,  a  candidate  operator  must 
possess  sufficient  spelling  and  grammatical  skills  to  produce 
functional  messages.    At  the  same  time  the  message  receiver 
must  be  capable  of  reading  the  message.  Although  the  user  could 
{and  probably  would)  memorize  the  location  of  each  character's 
keys  thereby  bypassing  the  absolute  necessity  of  seeing  the 
character  label  on  each  key,  it  would  be  helpful  if  the  user  had 
good  visual  acuity.  This  would  facilitate  learning  the  keyboard 
arrangement  and  seeing  the  message  as  it  was  printed  on  the 
paper  tape. 

Printed  outpat  has  certain  advantages  which  relate  to  the 
needs  of  some  users.  Some  messages  trust  be  retained  over  a  sub^ 
stantial  period  of  time,  such  as  homework  ooitpleted  or  one  day 
and  sutmtted  the  next  day.   other  connunications^  such  as 
letters  to  friends  oc  relatives,  are  intended  to  physically 
travel  over  distances.    In  both  cases,  printed  output  can  meet 
these  needs.   As  another  advantage,  message  construction  time 
{on  the  part  of  the  operator)  and  message  reading  time  ion  the 
part  of  the  receiver)  are  physically  independent  of  one  another. 
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That  is,  since  the  receiver  need  not  be  present  during  message 
construction,  the  user  can  ooirplete  typing  the  inessage  at  his  or 
her  own  pace  and  then  call  the  receiver  to  read  the  message. 
While  this  oonmunicatiOT  made  is  not  applicable  to  all  types  of 
interaccion  (e.g.,  ordinary  conversation),  it  may  be  appropriate 
bo  certain  situations  (e.g.,  classroom  lessons,  constructing  a 
shopping  list) . 

TVo  of  the  devices  have  a  memory  capability  built  in.  The 
Sharp  Memoir  iter  has  either  8  (Model  7000)  or  40  (Model  7001) 
locaticns  where  words  may  be  stored.    Ftor  the  7000,  ^his  repre- 
sents 128  characters,  and  they  may  be  organized  in  up  bo  8 
locatiOTs.    they  may  also  be  used  in  only  one  location  for  all 
128  characters.    The  Model  7001  allows  640  characters  arranged 
in  ip  bo  40  locations.    The  user  inay  use  any  code  letter  (s)  to 
identify  the  location  of  a  given  word  or  phrase.    The  Aubooom 
has  59  **levels"  or  pages*  each  of  which  contain  all  the  squares. 
All  but  the  system  control  squares  can  be  reconfigured  by  the 
user.    This  creates  a  very  large  memory  for  word  and  phrase 
storage,  especially  ^fA)Bn  oonpared  to  the  other  devices 
evaluated.    This  memory  capability  significantly  enhances  the 
flexibility  cf  these  (tevioes. 

Although  all  of  the  devices  in  this  category  produce 
printed  output  they  vary  oonsicterably  in  terne  of  how  this  is 
produced.  Two  (Canon  and  Sharp)  involve  pressing  small  calcula- 
tor-type keys  while  the  other  two  (Autocom  and  Proscan)  involve 
setting  an  acceptance  time  and  lining  ip  a  selector  with  the 
target  for  that  amount  of  time,    in  the  case  of  the  Autooom  a 
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magnet  is  pushed  across  a  surface  with  the  persons  hand,  a  head- 
pointer  or  some  similar  method  and  held  over  a  target  which  nay 
be  either  1  3/16**  (3  cm)  or  2  1/2**  (6  cm)  square,    in  the  case 
of  the  ProScan  the  person  must  line  up  a  detector  with  a 
^=>.3hing  light  3/16**  (,5  cm)  in  diameter.    This  is  usually  Axie 
with  the  detector  attached  to  a  headband.    The  acceptance  time 
for  the  Autooom  may  be  set  from  about  8  seconds  to  almcist 
immediate  acceptance,    Ttie  Proscan  may  be  set  from  about  6 
seconds  to  immediate  acceptance. 

The  alphabet  keys  of  the  Sharp  are  1/4**  by  1/8**  {,6  by  ,3 
cm)  while  the  number  keys  are  1/4"  by  3/16**  (,6  by  ,5  an).  The 
keys  of  tne  Canon  are  3/8*'  (1  cm)  sjuare.    All  systems  contain 
both  the  alphabet  and  nuirbers  from  0  to  9, 

Both  the  Autocom  and  Proscan  have  alarms  which  may  be  used 
to  attract  attentiOT  while  the  Sharp  and  Canon  do  not.  The 
Autooom  is  the  only  system  which  uses  exactly  the  same  method  to 
turn  the  device  on  and  off  as  it  requires  for  all  other 
functions.    The  other  syst&m  require  different  methods  and 
therefore  may  prevent  the  person  from  ha»;ing  full  control  of  the 
system. 

Both  the  Canon  and  Autcxxm  have  correction  features.  The 
Canon  corrects  by  crossing  out  the  error  item.   Because  the' 
Autocom  has  an  lED  display  you  may  go  back  to  the  error  item  arid 
correct  it  on  the  display  before  it  i£>  printed.    If  yoo  do  not 
notice  your  error  imnediately  you  must  erase  and  redo  everything 
occurring  after  the  error.  The  Sharp  has  a  cursor  which  you  can 
mwe  on  the  LCD  display,  make  the  correction  without  any  other 
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changes  arxS  then  print.    The  ProScan  has  no  error  correction 
inetlxx3* 

Ttie  Canon  and  proscan  use  a  1/^"  (6  ran)  wide  tape  stxip  to 
print  messages  while  the  Sharp  uses  a  1  3/4"  (4  1/2  cm)  wide 
cash-register  type  tape  and  the  Autoocm  uses  a  2  7/8"  (7  1/2  cm) 
wide  tape. 

All  of  the  systems  come  with  manuals.   Jhe  Autocom^  Canon 
and  Sharp  nanuals  have  considerable  detail  and  are  rather 
clearly  written.   The  Proscan  manual  is  very  short  and  lacks 
detail. 

Ttie  Autaocom  and  Sharp  are  programmable  which  means  that  the 
person  who  can  use  codes  may  access  viiole  words  or  phrases  and 
increase  their  speed  ccnsicterably. 

itie  overall  size  of  the  items  was  of  infortance  to  some 
cli^ts.    Most  liked  the  small  size  of  the  Sharp  and  Canoii  but 
the  acconpanying  small  size  of  the  input  keys  is  not  always  de- 
sirable,   itiey  are  ideals  however^  for  the  ambulatory  person 
with  relatively  good^ine  notor  contxol.   The  keyguards  on  the 
Canon  and  Sharp  are  of  help  to  some  people  while  others  found 
that  their  fingers  or  headpointers  were  too  large  to  fit  into 
the  hole  in  the  keyguards. 

Oamtinication  Boards  and  Books 
Technical  Evaluation.  Because  oonraunication  boards  and 
books  are  usually  made  by  significant  others  and  vary  consider- 
ably, a  technical  evaluation  like  those  done  on  other  devices 
was  not  conducted.    A  few  oomnents  will  be  made  to  note  wys  of 
ijTprovlng  the  usefulness  and  durability  of  coimunication  boards- 


ODvering  the  board  or  page  in  sone  way  aluDSt  always  iitproves 
its  appearance  anfi  durability.    A  covering  tnakes  it  waterproof 
and  allows  it  to  be  wiped  clean.   The  most  practical  approaches 
to  this  seem  to  be  the  following:    if  the  system  is  rapMly 
changing,  put  the  items  in  plastic  pockets  or  pages  intended  for 
photograph  albums.    T^iis  allows  them  to  be  slipped  in  ant3  out, 
changed  and  added  to  easil^.    If  the  system  is  relatively 
stable,  the  board (s)  or  page(s)  may  be  covered  with  clear 
cOTitact  paper  or  laminated.  In  either  case,  a  backijp  oopv  of  the 
board  should  be  ke^.^w  in  a  safe  place.  The  time  and  money  to  re- 
place a  board  is  enou-jh  to  warrant  the  cost  of  a  good  oopy  in 
almost  all  cases. 

Human  Factors  and  Clinical  Trials.  Communication 

boards  are  probably  the  most  commonly  used  of 
all  augmentative  oomtpunication  systems.  The  class  of  systems  v« 
label  as  ooitnvunication  boards  spans  a  wide  range  of  devioes. 
Perhaps  the  siiiplest  device  is  the  Mininxnimmication  board 
(Mills  and  Higgins,  1980),  typically  containing  a  few  vocabulary 
entries  ^ropriate  to  a  very  specific  occasion  (e.g.,  lunch 
selections) .    A  oofimunication  board  is  similar  to  a  mini-board 
but  contains  many  more  vocabulary  elements  appreciate  for  a 
variety  of  topics.    It  is  not  unusual  for  the  board  to  be 
organized  in  some  manner  (e.g.,  topics  such  as  relatives,  foods, 
places).    If  the  board  also  contains  different  parts  of  speech, 
3uch  as  verb  phrases  or  adjectives,  in  addition  to  noun  phrases, 
the  device  is  sometimes  called  a  language  board.    As  a  single 
user  becomes  more  proficiwt  in  communicating  with  more  than  one 
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board,  these  single  sheets  nay  be  boani  together  in  soine  physi-- 
cal  vray,  thus  creating  a  ocinmunication  book. 

There  is  no  such  thing  as  a  standard  ooranunication  board. 
It  oould  be  snail  axHjgh  to  fit  inside  a  vrallet  or  large  enough 
to  require  a  looee-leaf  bint3er.    It  could  be  a  circular  Rolodex 
or  a  flat  note  book.   The  sheets  could  be  typing  paper  or  heavy 
cardboard  (each  covered  by  clear  f^otecting  naterial),  Tfhe 
vocabulary  entries  oould  be  photographs,  drawn  pictures, 
specialized  bymbols  (e,g,.  Bliss),  words,  or  alphanumeric 
characters,   Ocniminication  boards  can  even  provide  markers 
(e,g,.  End  of  Word),  oornnand  features  (e,g,*  Please  get  ny  other 
board),  and  editing  capabilities  (e,g,,  ignore  last  selection), 

/ 

/  Hius,  one  designs  a  oomrounication  board  specifically  for  a  par- 

ticular user,  basirjg  the  design  on  the  u5er*s  skills^  abilities^ 
and  needs, 

Cocmwnication  boards  can  be  extremely  flexible,  capable  of 
changing  with  changes  in  the  user.   New  ^tries  or  entire  pages 
should  be  expected  to  be  added,  and  the  design  of  the  system 
should  take  that  into  account,    Sometiros  even  the  synibol  sys- 
tem will  change.  For  exanple,  a  picture  book  might  soon  require 
words  to  acoonpany  each  picture,  then  words   replacing  some  pic- 
tures, then  the  use  of  an  alphabet,  anci  90  on,  Oonitunication 
boards  can  thus  be  dynamic  r^stems,  quickly  responsive  to  the 
requiremmts  of  the  user. 

In  addition  to  their  flexibility,  ooimunication  boards  have 
two  other  very  iitportant  advantages.    First,  they  can  be  con- 
structed quickly,    Onoe  the  specifics  are  known  (type  of  sym- 
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bols,  size  of  board,  needed  vocabulary  entries,  etc*),  a  parent, 
spouse,  friend,  any  significant  other  or  volunteer  me^  actually 
create  a  book  or  board  tout  of  Epster  board  and  marking  pens, 
Seoovi,  if  the  perscm-hours  foQ  constructing  the  board  are  n^t 
charged,  the  systCTi  is  unbelievably  inexpensive.    In  an  era 
where  manufactured  augmentative  bomrounicatiOT  systems  cost  from 
a  few  hundred  tD  several  thousand  dollars,  ccrnnanication  boards 
can  be  built  with  materials  costing  a  few  dollars. 

There  are  certain  fea<-*     s  whicii  scame  would  consider  as 
drawbacks  to  using  cofflraunication  boards.   The  output  is  only 
transient  visual*    Tliis  means  that  the  ^tem  does  require  a 
listener  to  be  present  thereby  restricting  the  independence  of 
the  user.   Because  both  the  operator  and  the  receiver  must  look 
at  the  board  to  oonmunicate,  eye  contact  between  the  two  is 
generally  less  than  may  be  desired.    Also,  no  permanent  record 
of  the  comminication  can  be  made  thus  pr<^ibiting  the  user  from 
independently  using  the  oorannunicatiGn  board  to  write  letters* 
use  the  telephone  as  a  TTY,  do  homeMork,  and  so  on. 

Ccmnunication  boards  and  books  may  be  accessed  in  ar^  of  a 
nunter  of  ways.    The  usual  method  is  direct  selection  in  whicii 
the  person  points  with  a  finger,  a  hand  held  or  head  controlled 
pointer  or  a  focused  light.    Other  methods  may  be  used  to 
sv^lanent  or  replace  direct  selection.    Per  exanf^le,  a  code  of 
numbers,  colors,  etc.,  may  be  selected  by  the  user,  the 
receiver  then  uses  this  code  to  determine  the  message.  The 
receiver  may  even  manually  scan  the  itenB  on  a  board  or^  in  a 
^  book  until  the  sender  indicates  the  receiver  h^s  reached  the 
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appropriate  response.    A  oontoination  of  direct  selection  anci 
encoding  £<x  page  selection  Is  also  a  oonmon  occurrence.  Again 
the  versatility  of  this  ^tem  is  apparent. 

In  suninary,  ooninunication  boards,  because  they  can  be  cusr- 
tofnized  to  the  needs  of  a  user  and  by  virtue  of  their 
flexibility,  ease  of  construction,  and  cost,  can  be  powerful 
and  appropriate  ooninunication  systCTe  for  many  nonspeaking 
persons.  :>/en  if  it  is  not  selected  as  the  primary  system,  many 
persons  do  require  nultiple  ^tems  and  a  conmunication  board 
should  be  given  serious  consideration  as  a  secondary  ^stem. 
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Sunwary  and  Oonclusiong 


Four  types  of  ooiiinunication  ^tems  have  been  discussed: 
scanners,  voice  output,  printed  output  and  oamwnication  boards 
and  books*    Representative  sanples  in  each  category  were 
examined  and  evaluated  in  terms  of  technical  and  human  factors* 
Results  from  clinical  trials  were  also  discussed.  Tliis  informal 
tion  was  oonpil^sd  into  tablest    ocie  obtaining  a  hierarchy  of 
augmentative  communication  system  dwacter  istics  and  three  con- 
taining specifications  for  scanners,  voice  output  and  printed 
output  systems.  A  check  list  of  device  characteristics  required 
by  the  ron-oral  client  was  presented  to  be  used  to  help  matxdi 
client  goals  and  nee  is  to  the  table  of  device  characteristics. 
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Table  1,    Evaluated  Devices  Organized  ty  Category 


Category 


Scanners 


Devices 

EUPOO  Matrix 
EMS  Ocmnuni-nBte 
Express  I 
Zygo  16C 
Zygo  100 


Voice  Output 


Handivoice  HC-110 
Handivoice 


Printed  Output 


ftutocom 

Canon  Conmunicator 
ProScan 

Sharp  Menom:iter 


Cannunication  Boards 
and  Books 
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Table  2,    A  Hierardy  of  Augmwitative  Oonniinication 
System  Qiaracteristics 


Highest  Physical  Construction 

Ooioc/design 
Si2eA*eight 
Storage  requirements 
MDuntability 

Vocabulary;  Manipulation 
Editing 
page  selection 
use  of  control  characters 
Siiif>le  symbol  selection 

Vocabulary  Size 

— irriteo — 

500  <  N  <  1000 
100  <  N  <  500 
16  <  N  <  100 
K  <  16 

Output  Format 

Printed/speech 

Transient  visual/sinple  tone 

Cognitive  Selection  Method 
QMuracter  encoding 
Tme  encoding 
Direct  selection 

Physical  Selection  Method 
Array  >  10 
Array  6  to  10 
Array   3  to  5 
Binary  choice 

Symbol  System 
Spelling 
Beading 

Syntols  (e.g.  Blissymbols) 
Lowest  Pictures 


^^ote:   Within  each  of  the  seven  categories^  the  levels  are  eilso 
arrarhged  in  a  hier^u^chy. 
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Table" 3 


Syste'i,  Characteristics 


Category 

Oevi  ce 

Symbol ogy 

1           Physical  Selection 

Cogni  t  i  ve  Select  Ion 
Method 

Scanne  rs 

P ! ctures 

Symbol s 

Read  i  ng 

Spel 1 i  ng 

8i nary 
Choi ce 

Array 
to  5 

Array 
6-10 

Array 
iO+ 

Oi  rect 
Sel ect 

T  -  fne 

Encodi  ng 
(scan) 

Character 
fcncod  i  ng 

OUFCO 
Matr 1 X 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

EMS  Com- 
niun  1  nia  te 

+ 

+ 

+ 

+ 

+ 

E  xp  r  e  s  s 
1 

0 

0 

Zygo  16 

+ 

+ 

+ 

0 

+ 

+ 

- 

+ 

0 

Zygo  100 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

Voice  Output 

HC  1  iO 

+ 

+ 

+ 

+ 

+ 

+ 

HC  1  20 

+ 

+ 

+ 

+ 

+ 

+ 

PrI  nted 
Output 

\m  ' — 

Autocom 

+ 

+ 

+ 

+ 

+ 

+ 

0 

Canon 

+ 

+ 

+ 

ProScan 

+ 

+ 

+ 

Sha  rp 

+ 

+ 

+ 

0 

Communi  ca- 
ti      0  rds 

^30 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

0 

+  u> 
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Table 


[cont t  nued 


Category 

Devi ce 

Receiver  or  User  Output  Format 

Vocabulary  Size 

Vocabulary  Manipulation 

Anna  i^c 

Trans i ent 
V  i  s,ua  1 

Trans  i  ent 
Audi tory 

Print 

Speech 

1-16 

17- 
100 

101* 
500 

501- 
1000 

1000+ 

5  1  mp 1 e 
Symbol 
Selec  t ion 

Use  of 

Control 

Characters 

Sel ec" 
t  ion 

Editing  (e 
eluding  si 
pie  backsp 

DUFCO 
Matr  i  x 

+ 

+ 

+ 

EMS  Com^ 
munimat( 

+ 

+ 

+ 

+ 

+ 

+ 

Express 
1 

+ 

+ 

+ 

+" 

+ 

+ 

+ 

+ 

+ 

Zygo  16 

+ 

+ 

+ 

0 

+ 

0 

Zygo  )0i 

)  + 

+ 

+ 

+ 

+ 

0 

+ 

Voice 
Output 

HC  no 

0 

+ 

.  

+ 



+ 

+ 

HC  120 

0 

+ 

+ 

+ 

Pri  nted 
Output 

Autocom 

+ 

 ■ 

+ 

+ 

+ 

+ 

+ 

Canon 

+ 

+ 

+ 

+ 

ProScan 

+ 

+ 

+ 

+ 

Sharp 

1  

+ 

^  *  i 

+ 

+ 

+ 

Commu->i  c a* 
t  ion 
Boards 

^* 

+ 

+ 

+ 

+ 

+ 

T 



+ 

+ 

+ 
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Key  to  Table  3 

+      Very  suitable 

0      Sui  table  wi  th  si  i  ght  modi  f  ication  on  the  part  of  the  user  or  recei  ver 
Can  be  used  this  way  but  better  systems  are  available 
Blank    Not  suitable  or  does  not  apply 

^      Characteristic  requires  an  additional  accessory  or  component  part 


Table  k 


Specifications  for  Scanning 

Communication  Aids 

Eva luated 

Charac  ter i s  t  i c 

DUFCO  Matrix 
HC3HS 

— 

EMS 

Comm'jn  i  mate 

Express  1 

2yqo 

Hodel  16C 

Zygo 

Model  100 

Genera)  t 

S ! ze  to  nearest 
Cms  (length  x 
wi  dth  X  hei  ght) 

^3x33x5 

^8x33x9 

35xi»Cx8 

^7x38x9 

Weight  fkg.) 

3  7 

6 

2.2 

6 

Power  Source 

Rechargeable 
bat  ter ies 
(NiCd) 

A*  C  »  Lj  ne  Vol tage 

Rechargeable 
bat  ter i  es 
(NiCd) 

Rechargeable 
bat  ter ies 
(Pb  Acid) 

Rechargeable 
bat^ar i  es 
(Pb  Acid) 

Case  Material 

Alumi  num 

Plastic  and 
Atumi num 

Plas t  jc 

Plast  ic 

Plas  t Ic 

1 nterface(s) 

Force  to  act  i  vate 
(gms)  :  (variety  of 
interfaces  may  be 
used) 

Var  iab 1e 
range  50-120 

Variable  range 
50-120 

Variable  range 
50-120 

Variable  range 
50*120 

Variable  range 
50-120 

Re^o) ut 1  on  (gm)  : 
distance  between 
center  of  targets 

JL 

Range  (cm)  ;  array 
area 

J- 

A 

A 

Number  and  type 

A 

A 

J, 

gl^^/aries  with  interface  utilized 

M5 

> 
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Table         Spec i f r cati ons  for  Scanning  Communication  Aids  Evaluated  (continued) 


Characteristic 

DUFCO 
MC3M5 

EH$ 

Commun 1  mate 

Express  1 

7ygo 

rodel  16C 

Zygo 

Model  100 

Output  : 

Type 

sual 
trans  i  ent 

Video  display, 
col umn  pri  nrer 

Alphanumeric 
display  {k  char  J 
strip  printer 

Visual  transient 

Visual  transient 
(a1 so  memory) 

Hagn  \  tude  (mm) 

Di  splay  25x25 

TV:     n  high 

Display:    25  high 

Display  75x75 

Linht  75x29 

Di  splay  i*lx30 

L  1  nh  t  h  A  t  ^m^t  p  r 

k  1  ^  1  1  k     ~     \J  t  0  live  LCI 

Add  1 1 1 ona 1  User 
Feedback 

None 

None 

Tone 

None 

None 

Al  arm 

Yes 

^audi Die  J 

Yes  {audible, 
requi  res  printer) 

Yes  (audible) 

Yes  (audi  ble  In 
^  locat  ions) 

Yes  (audible) 

Control  ler: 

Type 

EI ect  roni  c 
(Digi  tal ) 

Microcomputer 
(Sorcercer) 

Microprocessor 
(RCA  1802) 

Electron  i  c 
(Digital ) 

El ectron  ic 
(Digi  tal ) 

^^■'^User  Mode  of 
Selection 

Oi rected 
scan 

Di  rected  ican 
Direct  selection 
(keyboard) 

Di  rected  scan 
Row/Column  scan 
Direct  selection 

Di  rected  scan 
(2  directions) 
Linear  scan 
Automatic  scan 

Di  rected  scan 
Row/Column  scan 

Vocabulary 

100  Locat  ions 

^20  choi  ces 
(Ful 1  a  1 phanum6 r i c f 
punctuat  ion  pi  us 
stored  phrases) 

' l^  Locations 

16  Locations 

100  Locations 

r 

i 

hemory 

8  1 tems 

22k  Characters  on  TV 

i+56  Locations 
8"16  1 tems  per 
locati  on 

None 

16  Items 

Message  I 
Correction  ] 

None 

Delete ,  Backspace/ 
Erase 

De  1 ete  ,  Backspace/ 
Erase 

None 

Time  Delay 

Directed  scan-  using  directional  (op,  down*  left,  right,  etc.)  switches  the  operator  mov-  s  a  cursor  in  the  selected 
di  rect  ion 

O  j/Colomn  scan-entire  rows  light  until  first  switch  closure  selects  row  th^^n  I  tens  tight  across  columns  until  second  rioo 
fcr\Xv>  ...    switch  closure  selects  item  ifiijo 


mil' 


^^^^ 


omatic  aS^Oiif ^''sor  moves  automatScaJ  ly  between  switch  closures 


Table  S-    Specifications  for  Voice  Output  Cortununi  cat  ion  Aids  Evaluated 


Character  i  stt  c 

Hand  i  Vol ce 
Model  110 

hand  i  Vol ce 
Model  120 

General r 

Si  2e  to  nearest  cms 

i*I  X  9  X  6 

30  X  )8  X  7 

Weight  (kg) 

2-5 

2.7 

Power  Source 

Rechargeable  batteries 
(NiCd) 

Rechargeable  batteries 
(NiCd) 

Case  Material 

Plast'c 

Plastic 

1 nterf ace( s) ; 

Force  to  acttvat«i  (gins) 

10-70 

70 

1  argei  ^ i  ze  ^cni/ 

1  o 

Resolution  (cm) ^  distance 
betweer  center  of  targets 

1.9 

2 

Rangr,  (cm)  array  area 

30.5  X  15.25 

10  X  10 

Nufriber  and  type 

128  keys 

16  keys 



Output : 

(al so  memory) 

AtiH  I  tnr\/   trAn*;  i  pnt 

(al  so  mefnory ) 

Magnitude  (Intensi 

0-7O  (dbC) 

0-72  (dbC) 

Additional  User  Feedback 

UEO,  Tone 

LCO^  Tone 

Alarm 

None 

None 

CONTINUED  ON  TKt  !<EXT  PAGE 
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Table  5«    Spec! ficat tons  for  Voice  Output  Communication  Aid^  Evaluated  (continued) 


Character i  St  i  c 

HandlVoice 
Hodel  1 10 

Hand  1  Vol ce 
Model  120 

Control ler: 

Type 

User  Mode  of  Selection 

Vocabul ary 

Memory 

Message  Correlation 

Microprocessor  (MC6800J 
Direct  Selection 

Words  t  phrases ,  phonemes 
and  a1 PHabet 

80  entri  es 

Clear  Key 

Microprocessor  (MC6800) 

Encodi ng 
Scrol I 

Words^  phrases^ 
phonemes  and  alphabet 

80  entries 

Clear  Key 

242 
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Tabic  6*    Specf f i cat i ons  for  Printed  Output  Communication  Aids  Evaluated 


Cha  rac  te  r 1 s  t  i  c 

 ~~ — 

Auto com 

Canon 

ProScan  (Optical 
Headpoi  nt  i  ng 
5t  r 1 p  r r 1 nte  / 

bharp  tL  /OOO 

Genera  I 

Size  to  nearest  cms 
(length  x  width  ^ 
hei  ght ) 

52  X  31  X  7.6 

8.5  X  1,3  X  3 

33  X  6. i*  X  20 

19^7  X  9,5  X  0.3 

Weight  (kg) 

8*7  Mai  n  un  i  t 
. Charoer 

* 3  Mai n  uni  t 
.2  Battery 

!.7 

Power  Source 

Rechargeable  bat" 
teries  (NiCd) 

Rechargeable  bat" 
teries  (NiCd) 

Rechargeable  bat- 
teries (NiCd) 

Rechargeable  bat- 
teries (NiCd) 

Case  Material 

Plastic/Me  tat 

Plastic/Metal 

Plastic 

Plastic 

Interface(s) ; 

Fgrce  to  activate  (gms) 

*0  (Magnetic) 

180  keys,  360 
on/off 

0  (Optical) 

150 

Target  size  (cm) 

3  (small  sqj 
6  (large  sq.) 

I  Cm.  sq. 

,5  diameter 

,6  X  .3  alpha- 
bet keys 

,6  X  « 5          fiumbe r 
keys 

Resolutfon  (cm) ^  distance 
between  center  of  targets 

3  (small  sq, ) 
6  (large  sq.) 

1.5  (cm) 

2^  of  head 
fTOvemen  t 

I  (cm' 

Range;    array  area 

52  X  52  (cm) 

8x8  (cm) 

39^  of  head 
fTOvement 

5*1  X  17-8  (cm) 

Number  and  Type 

32  b  i  g  squares 
I  28  smal  I  squares 

25  keys 

80  Emi  tters 
(led  dots) 

5^,  keys 

CONTINUED  ON  THE  NEXT  PAGE  . 
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Table  6,     Specr fi cat  ions  for  Printed  Output  Communication  Aids  Evaluated  (continued) 


Characterirtic 

Autocom 

Canon 

ProScan  (Optical 
Headpoi  ntl ng 
Strip  Printer 

Sharp  EL  7000 

Output : 

r 

Type 

Visual  transient 
and  column  printer 

Stri  pprinter 

Str i  ppri  nter 

Vi  sua  1  trans  i  en  t 
and  column  prfnter 

Magni tude  (mm) 

LED  Display  6 
rr  J  nt  t> 

k 

k 

LCD  Display  5 
r  r  J  n  t  *T 

Additional  User 
Feedback 

Beep 

Sound  of 
printer 

Tone ,  sound  of 
printer 

None 

Alarm 

Yes  (audi  ble) 

None 

Yes  (audible) 

None 

Control ler; 

Type 

Microprocessor 
(RCA  )802) 

Elec  tronl c 
(Digital) 

Electi oni  c 
(Digital) 

Mi  croprocessor 
(Custom) 

User  Mode  of 
Se I ect  i  on 

Di  rect  se I ect  ion 

Direct  selection 

Direct  selection 

Direct  selection 

Vocabulary 

Al  phanumeric  ^ 
punctuation  plus 
words/phrases 

Alphanumeric  and 
punctuation 

Alphanumeric  ^ 
punctuation  plus 
control  characters 

Alphanumeri  c , 
punctuation,  control 
characters  and 
ca 1 cul a t  ion 

Memory 

59  levels 

None 

None 

8  locations 

( 1 20  charac  ters) 

He s  sage  Co r  rec  t  i  on 

De) ete/back space 
on  display  before 
pr  i  nt  i  ng 

Backspace  and 
cross  out 

Backspace  and 
cross  out 

Delete^  backspace 
on  di  spla/  before 
pr  i  n t  i  ng 

ERLC 
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Table  7 


REQUIRED  DEVICE  CHARACTERISTICS 


SYMBOLOGY 


Pictures 
Symbols 
Readi ng 
Spel 1 1  ng 


PHYSICAL  SELECTION 


Binary  Choice 
Array  up  to  5 
Array  6-io 

Array  greater  than  10 


PHYSICAL  cdnstruct:dn 

SIZE 


WEIGHT 


Handheld 

Wheelcha t I  Mountable 
Fixed  Position 


Less  Than  2  lbs. 
2  to  5  lbs* 
5  lbs.  + 


FLEXIBILITY 

Easy  to  Add  Accessories 

  Some.  Problems  with 

Accessories 
No  Accessories 


VOCABULARY  SIZE 

  (1-16) 

  (16-100) 

  (lOO-SOO) 

  (500-1000) 

0000+) 


COGNITIVE  SELECTIDN  METHDD 

  Direct  Selection 

  Time  Encode  (Scan) 

  Character  Encoding 


RECEIVER  OR  U5ER  DUTPUT  FORMAT 

 Transient  Visual 

  Transient  Auditory 

  Print 

Speech 


VOCABULARY  MANIPULATION 

  Simple  Symbol  Selection 

  Use  of  Control  Characters 

  P^^e  Selection 

  Editing 
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Matching  Augmentative  Communication  Device 
Characteristics  to  Client's  Goals  and  Skills 
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Sacramento,  CA  95819 


249 


Page  1 


Abstract 

A  method  for  relating  speaking  and/or  writing  impaired 
clients*  goals  and  skills  to  the  characteristics  of  augmentative 
communication  systems  has  been  developed*  Clients*  goals  and 
skills  are  assessed  and  systematically  related  to  identified 
characteristics*    Assessment  techniques  are  presented  together 
with  a  theoretical  framework*  The  process  is  illustrated  by 
several  case  studies* 

Introduction 

The  process  of  assessing  persons  with  speaking  and/or 
^  writing  impairments  for  the  purpose  of  recommending  an 

augmentative  communication  system  requires  a  systematic 
methodology  which  includes  consideration  of  many  factors*  Two 
basic  approaches  have  been  developed*    In  one  of  these^  the 
person  is  matched  to  currently  available  devices  through  a 
**shopping  center**  approach  {e«g*^  Montgomery^  1980)*    A  system  is 
chosen  for  an  individual  based  on  his  or  her  ability  to  use  it  in 
an  assessment  setting*    An  alternative  method^  and  the  one 
described  here^  is  to  reverse  the  process  and  natch  the  system  to 
the  needs  and  skills  of  the  client*    Some  general  approaches 
using  this  method  have  been  described  (Coleman^  et  al* #  1980^ 
Lloyds  1976,  Shane,  1980»  and  Silverman,  1980),  and  there  is  a 
general  understanding  of  the  need  to  determine  the  physical 
^  capabilities  of  the  client  (Cook  and  Barker,  1982),  the  cognitive 

^      ]and  language  abilities  of  the  client  (Meyers  and  Coleman #  1982) 
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and  the  goals  and  needs  of  both  the  client  and  those  with  whom  he 
or  she  will  communicate  (Coleman  and  Preszler,  1992)*  The  need  to 
include  environmental  considerations  has  been  described  by  Hills 
and  Higgins  (1980) «    One  area  that  is  often  overlooked^  however^ 
is  the  necessity  to  transform  client  skills  and  goals  to 
characteristics  of  augmentative  communication  devices  in  a 
systematic  manner.    This  paper  describes  one  approach  to  this 
problem  that  provides  a  systematic  procedure  for  determining 
characteristics  of  devices  that  will  meet  the  client*s  needs  and 
also  identify  **candidate**  augmentative  communication  systems 
based  on  client  abilities  and  goals*    We  define  device 
characteristics  and  give  examples  of  them  in  a  subsequent 
section,    Methods  of  selecting  those  characteristics  and 
evaluating  their  effectiveness  for  a  given  client  are  also 
pr evented* 


A  Hierarchy  of  Augmentative  Common  i  r^at^  ion  Syat^em  gharacfor  <  i/^g 

A  crucial  step  in  selecting  communication  systems  and 
strate<?ies  for  specific  clients  is  the  transformation  from  client 
goals  and  skills  to  device  characteristics,    A  set  of  critical 
questions  that  help  identify  features  of  communication  systems 
that  are  relevant  to  specific  clients  is  presented  in  a  later 
section,  but  there  is  still  a  need  to  convert  these  into 
**candldate*  systems*  A  candidate  system  is  one  that  is  consistent 
.lient  goals  (either  all  goals  or  a  subset  of  them^  since 
cillents  require  mor*  than  one  system)  and  is  consistent  with 
^       .lent  skills  (physical^  cognitive^  linquistic).  It  is  then 
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considered  along  with  other  candidates  in  making  a  final 
recommendation*     In  order  to  systematize  the  choice  of  candidate 
systems,  we  have  developed  the  hierarchy  of  device 
characteristics  sh  wn  in  Table  1*     There  are  seven  categories  in 

E 

this  hierarchy;  symbol  system,  physical  selection  methodology, 
cognitive  selection  methodology,  output  format  (receiver  and 
user) ,  vocabulary  size,  vocabulary  manipulation,  and  physical 
construction*     These  are  arranged  from  lowest  to  highest  level 
based  on  the  highe.t  level  being  the  most  general  and  the  most 
inclusive  of  lower  levels*     The  lowest  level  is  the  most  specific 
and  the  least  dependent  on  other  higher  levels*    Within  each 
category  there  is  also  a  hierarchy  based  on  the  same  considera* 
tions*     Progression  from  the  lowest  to  the  highest  level  reduces 
the  number  of  available  system  options;  i*e*,  the  scheme  coverges 
to  a  set  of  candidates  among  which  there  are  tradeoffs*  Since 
one  system  seldom  meets  all  needs,  more  than  one  device  may  be 
selected  and/or  the  candidates  must  be  prioritized*    When  they 
are  prioritized,  tradeoffs  of  one  feature  for  another  are  often 
necessary*     The  use  of  this  scheme  for  any  individual  requires 
all  the  assessment  data  described  here  and  thus  includes  client 
goals  and  skills  as  well  as  environmental  considerations*  This 
hierarchy  provides  a  framework  for  decision  making,  rather  than 
a  step-by-step  procedure  for  assessment* 
Symbol  Selection  Method 

We  have  chosen  cymbol  systems  as  the  lowest  level  of  the 
hierarchy  because  this  characteristic  is  the  most  limiting  in 
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system  choice*     If  an  individual  requires  a  picture  system,  then 
nost  printers,  word  boards,  etc.  are  elininated.    At  the  next 
higher  level  is  the  use  of  ft  symbol  system  poaseasing  grammar  and 
syntax  (e.g.  Blissymbols) .    The  nature  of  this  symbol  system 
allows  the  inclusion  of  mor«f  linguistc  functions  such  as 
categorization  by  parts  of  language,  etc.    Printing  systems 
cannot,  in  general,  print  Rebus,  Bliss  and  other  special  symbols. 
Thus,  iDOSt  printing  systems  are  eliminated  at  this  point.  The  use 
of  whole  words  is  the  next  level  in  the  hierarchy  because  clients 
often  have  reading  skills  that  excee^'l  their  spelling  skills. 
Within  the  symbol  system  category,  the  use  of  spelling  is  the 
most  abstract,  most  generally  applicable  and  encompass«>s  all 
utterances  that  can  be  generated  by  lower  level  symbol  types. 
The  use  of  phonemes  to  generate  unrestricted  synthetic  voice 
output  is  taken  to  be  equivalent  to  spelling. 

Given  these  symbol  types,  we  can  relate  them  to  the  output 
characteristics  of  devices.  This  serves  as  the  first  step  in 
narrowing  the  choices  of  candidate  sybtems.  Simple  visual  lights 
in  array  elements^^an  convey  whatever  symbol  id  placed  in  the 
element.    For  example,  so-called  scanning  aids  (e.g.  Zygo, 
Prentke-Romich,DUFCO)  all  have  provision  for  placing  pictures, 
letters,  words  or  symbols  in  the  array  elements.    Other  aids  such 
as  small  printers  are  capable  of  printing  only  alpha-numeric 
symbols  (e.g.  Canon  Communicator,  Shjrp  Memowriter).  Some 
devices  can  also  be  connected  to  printers  that  use  an  8  1/2  X  11" 
(or  larger)  printed  fotmat  (Express,  Autocom,  EMS,  microcomputer 
systems  such  as  the  TRS-80  or  Apple) .    Voice  output  aids  can 
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reprerter.t  words^  spelled  letters  or  phonemes^  with  input 
selection  via  pictures^  symbols^  words*  letters  or  phonencs* 
Thus*  symbol  type  directly  affects  the  availability  of  candidate 
systems  for  a  given  client* 
Physical  Selection  Method 

The  next  most  basic  characteristic  is  the  physical  method  by 
which  th^  client  accesses  the  system*    Order  within  this  category 
is  based  on  the  number  of  independent  choices  available  from  the 
interface*  Selection  may  be  by  any  anatomic  site  (e*g**  hand^ 
arm,  head*  chin,  leg*  foot,  etc*)*    The  lowest  level  here  is  the 
use  of  any  binary  choice*    For  example*  a  single  switch  of  any 
type  or  a  head  nod  for  **ye6**  or  **no*  provides    one  control  signal 
for  the  person  to  use  in  selecting  vocabulary  or  controlling  the 
device*    Arrays  consisting  of  two  to  five  choices  are  at  a  higher 
level  because  they  are  more  general,  and  they  include  the  single 
binary  choice  as  a  subset*    This  level  includes  any  'array**  of 
choices  of  from  two  to  five  items  including  simple  pointing  via 
hand  or  head  pointer  (for  example)  or  sets  of  t%io  to  five 
switches     (including  joysticks),      A  typical  application  for  this 
type  of  interface  is  the  OP/DOWN/LEPT/RIGHT  directed  scan  in 
array  communicators*    A  new  level  is  defined  for  arrays  in  the 
range  of  five  to  ten  choices  because  this  includes  'numeric'  (0 
to  9)  ke^^boards*    However^  choices  at  this  level  may  still  be 
made  with  any  simple  pointing  technique*    Keyboards  are  arrays  of 
switches  arranged  in  a  specific  order  with  specifc  key  spacing* 
Small  numeric  keyboards  require  relativly  fine  motor  control^  but 
can  be  used  in  a  very  restricted  spatial  location  (such  as 
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mounted  to  the  arm  of  the  wheelchair)  and  they  do  not  requite  a 
large  range  of  motion.    Enlarged  numeric  keyboar<3c  are  also 
available  lot  persons  with  limited  resolution.  Full 
alpha-numei ic  keyboards  (e*g.  typewriter8)are  the  most  general 
and  flexible  of  switch  arrays*    They  do,  however,  require  both 
fine  motor  control  and  relativly  large  range  of  motion. 
Keyboards  may  be  activated  with  the  head  or  toe  as  well  as  the 
fingers.    This  level  also  includes  non-electronic  modes  of 
selecting  vocabulary  from  arrays  of  greater  than  10  obj'>ct8.  For 
example  the  direct  pointing  to  objects  is  analogous  to  the  use  of 
switch  arrays.    The  greater  the  number  of  choices  which  the  user 
can  independently  make,  the  more  general  the  physical  selection 
methodology  is. 
Cognitive  Selection  Method 

The  method  of  choosing  vocabulary  that  requires  the  least 
cognitive  skill  is  direct  selection  of  the  desired  item.  Two 
basic  schemes  are  usedt  diiect  selection  and  encoding 
(vanderheiden  and  Grilley,  1975).     In  direch  selection  all  the 
choices  are  presented  to  the  user  at  one  time  and  the  user  has 
the  physical  ability  to  choose  any  one  element  directly.    We  use 
this  term  only  for  systems  in  which  the  entirtr  vocabulary  is 
visible  to  the  user  at  one  time.    Two  types  of  encoding  are  used. 
Time  encoding  (sometimes  referred  to  as  scanning)  requires  the 
user  to  make  a  series  of  sequential  choices  that  eventually  lead 
to  t^     desired  elemeiit.    Row-column  and  directed  scanning  are  the 
-  common  types  of  time  encoding. This  is  cognitively  more 
ficult  than  direct  selection,  and  it  is  a  more  general  concept 
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in  that  it  is  less  dependent  on  the  client* s  physical 
capabilities* 

The  second  type  of  encoding  is    character  encoding  which 
involves  the  use  of  a  syRibol  (nunber,  letter,  neuiionic,  color, 
etc.)  as  a  code  for  vocabulary  items.    The  uaer  then  selects  the 
code  rather  than  directly  selectii i  tne  element.  Character 
(number  or  letter)  encoding  schemes  ure  cognitively  acre 
difficult  than  either  of  the  lower  levels.    They  enccMq^aSs  the 
lower  levels  in  that  direct  selection  can  be  considered  to  be  a 
spatial  encoding  and  time  encoding  can  be  considered  to  be  binary 
choice  encoding.    Most  often,  even  when  a  client  can  direct 
select,  some  form  of  encoding  is  also  used  to  increase  the  size 
of  the  stored  vocabualry  beyond  one  puge.    Pages  are  selected  by 
a  code  and  selections  within  a  puge  are    cuosen  using  either 
encoding  or  direct  selecion* 
Output  Format 

Receiver  and  user  output  form  is  the  next  level  in  the 
hierarchy.    There  are  two  basic  modes  by  which  augmentative 
communication  systems  provide  thxs  output:  visual  and  auditory. 
Visual  output    may  be  either  transient  or  permanent.  Transient 
visual  outputs  are  ei::her  single  light  indicators  used  in  an 
array,    alpha-numeric  readouts  (including  tv-like  screens),  or 
selections  pointed  to  on  a  communication  board.    Auditory  outputs 
are  either  simple  tones  (e.g.  an  alarm)  or  voice,    voice  output 
systems  may  be  either  pre-recorded  messages  th^*  are  accessed 
randomly  or  computer-synthesixed  speech. 

There  ^re  two  types  of  outputs  in  a  communication  system:  one 
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for  the  usei   of  the  system  and  one  for  the  receiver  of  the 
message*      Often  these  are  identical,  but  in  many  aids  they 
differ  in  one  or  more  of  the  following  ways:  symbol  system,  size 
of  characters,  mode  (e*g*  words  for  user,  voice  for  receiver), 
and  existence  of  •control  characters"  (e*g*  ""end  of  wurd"*  marker 
on  a  spelling  board  for  user  or  receiver,  memory  recall,  etc*)* 
We  have  distinguished  two  levels  within  this  category*  Transient 
visual  or  auditory  tones  are  the  most  fundamental  level  since 
they  convey  less  information  than  the  higher  levels  of  printed 
output  and  speech*     Printed  output  can  convey  more  information 
than  transient  visual  displays  primarily  due  to  its  permanence* 
All  the  capabilities  of  transient  visual  systems  can  be  met  by 
printed  output  systems  (although  not  always  in  the  same  way-  for 
example  error  correction),  and  simple  sound  generation  can  be 
accomplished  using  a  synthetic  voice  system*     Printed  and  speech 
output  are  at  the  same  level  because  they  address  different  goals 
(graphics  and  conversation,  respectively)*    One  might  be 
considered  to  be  at  a  higher  level  than  the  other  depending  on 
client  goals*     For  cxamplei^  the  use  of  a  printed  system  for 
conversation  would  consitute  a  lower  level  than  the  use  of  speech 
output  for  conversation* 
Vocabulary  Site 

Given  the  levels  discussed  thus  far,  the  next  choice  is  the 
size  of  the  vocabulary  to  be  included*    Communication  systems  may 

e  several  different  ways  of  storing  the  required  vocabulary* 
Permanent  vocabulary  may  be  thought  of  ae  stored  in  a  series  of 
one  or  more  pages*    For  a  simple  communication  board  or  an  array 
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conununicator^  theire  is  only  one  page  of  stored  vocabulary.  This 
page  may  contain  words^  letters,  pictures  or  symbols^  and  they 
may  be  selected  in  either  a  direct  or  encoded  manner.  Because 
this  single  page  provides  such  a  limited  set  of  vocabulary  items^ 
many  systems  have  additional  pages.    For  non--electronic  aids  this 
•  results  in  a  book  format  with  each  page  containing  a  subset  of 
the  total  vocabulary.    For  electronic  coitiaunication  aids^  the 
pages  are  locations  in  memory.  The  pages  are  accessed  by  the  user 
through  a  code  which  may  be  as  simple  as  a  page  number  or  it 
may  be  a  category  name  such  as  ''foods*'.    This  form  of  memory  is 
permanent* 

Hany  electronic  aids  also  have  a  temporary  buffer  memory. 
This  type  of  storage  is  used  for  sriort-term,  non-permanent 
storage*    when  the  power  to  the  device  is  turned  off^  the  buffer 
is    erased.    Etamples  of  buffer  memory  include  the  16  element 
memory  of  the  Zygo  100^  the  two  40  entry  memories  of  the 
Handivoice  110^  the  display  memory  of  the  Sharp  Memowriter^  etc. 
The  major  advantage  of  this  type  of  memory  is  that  it  allows  the 
user  to  temporarily  store  information  for  the  purpose  of  either 
playing  it  back  to  a  listener  at  a  later  time  or  correcting  it 
prirr  to  storage  in  more  permanent  form. 

Another  type  of  temporary  memory  is  long-term  (it  remains 
after  the  power  is  turned  off)  but  it  can  be  altered  by  the  user. 
Examples  include  the  Autocom  and  Express  vocabulary  storage  and 
the  word  storage  capability  of  the  Sharp  Memowriter.    This  type 
of  storage  has  the  advantage  that  the  device  can  be  customized  by 
the  user^  and  it  can  be  altered  for  different  situations. 
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Hany  computet  systems  use  another  type  of  storage  -  magnetic 
disks*    These  disks  can  store  files  (pages) ^  control 
instructions^  and  ot^dr  commands*    Hany  manipulations  of  the  data 
contained  on  the  disks  are  possible^  and  they  provide  a  large 
amount  of  very  flexible  storage*    These  systems  are  not  portable^ 
due  to  the  requirement  for  110  volt  ac  power ^  and  the  use  of  the 
disks  requires  motor  skills  for  inserting  and  removing  them  from 
the  disk  drive  which  reads  the  information*    This  characteristic 
depends  on  the  capability  of  the  client  as  determind  by  the  lower 
levels  of  symbol  system^  physical  and  cognitive  selection  methods 
and  output  needs*  The  numbers  used  in  Table  1  are  derived 

itom  existing  co     mlcation  aids  that  can  be  procured  for  a 
client*    These  numbers  refer  only  to  the  £  .ored  vocabulary^  not 
to  any  ttans.'ent  memory^  etc*  by  which  the  client  can  enhance  the 
available  vocabulary^ 
Voccibulary  Manipulation 

Given  a  vocabulary  symbol  type  and  size^  required 
manipulation  of  rhat  vocabulary  can  be  determined*    The  lowest 
level  of  tiu^nipulation  is  direct  symbol  selection*    One  form  of 
vocabulary  manipulation  is  the  translation  of  vocabulary  elements 
from  one  symbol  system  to  another*    This  is  appropriate  when  the 
user  needs  one  type  of  symbol  and  the  receiver  needs  another* 
The  simplest  form  is  the  use  of  words  above  pictures  or  symbols* 
Here  the  "translation"  is  made  on  the  board*    Other  examples  are 
the  use  of  either  words^  pictures  or  symbols  as  input  for  voice 
output  devices^  text^to-speech  systems  now  available^  and  the 
"^Bliss  Apple**  program  which  allovrs  the  user  to  select  Blissymbols 
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on  a  computer  screen  and  then  cause  the  words  represented  by  the 

symbols  to  be  printed  or  spoken  (Kelso^  1981)*    Since  symbol 

translation    is  an  inherent  characteristic  of  the  system  ar 1  does 

not  require^  additional  skills  on  the  part  of  the  user^  it  is 

inc^  ^^d  at  the  same  level  as  direct  selection*    The  use  of 

control  characters  such  as  **print'*^  **enter'*  or  siinpie  markers 

like    **end  of  word**  is  at  a  higher  level* 

Electronic  communication  aids  can  employ  other  forms  of 

vocabulary  manipulation*    For  aids  in  which  item  encoding  is 

used^  speed  can  be  increased  by  employing  a  frequency  of 

occurence  algorithim*    For  example^  if  choices  are  made  by 

hitting  a  switch  when  the  desired  letter  appears  on  the  screen^ 

speed  can  be  increased  by  presenting  the  choices  in  order  of  the 

probability  that  they  will  follow  previously  entered  characters* 

If  **t^  is  enteredr  then  it  is  very  likely  that  the  next  letter 

will  be  **h***    Some  systems  use  only  the  previous  single  letter 

while  others  use  two  or  three  previous  letters  as  the  basis  for 

choosing  the  next  letter  to  be  presented* 

Selection  of  a  single  page  from  multiple  stored  pages  is  an 
extensicn  of  the  two  lower  levels  since  this  requires  the  use  of 
some  encoding  and  the  use  of  control  characters* 

Correcting  erroneous  entries  and  modifying  text  are  other 
forms  of  vocabulary  manipulation*    This  may  take  the  form  of 
simply  backspacing  and  obliterating  the  letter  (such  as  with  the 
Canon  Communictor)  or  it  may  involve  i^he  movement  of  a  **cursor'* 
that  marks  the  loccstion  in  the  entered  text  at  which  the 
correction  is  to  be  made*     In  more  sophisticated  systems^  the 
user  may  be  able  x-o  insert  characters^  words^  or  wholf; 
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paragraphs;  to  delete  any  of  these,  or  move  large  blocks  of  text 
to  new  locations*     These  features  are  very  similar  to  word 
processing  systems  available  for  business  applications*     For  some 
clients/  editing  features  are  very  important  in  order  to  format 
text  prior  to  printing  it*    Editing  is  at  the  highest  level  of 
vocabulary  manipulations  because  it  includes  the  selection  of 
material  to  be  edited  (usually  by  selecting  a  page  and  then 
choosing  the  text  to  be  edited  from  that  page),  movement  of  a 
cursor  by  control  characters,  and  cognitive  skills  that  are  more 
demanding  than  those  required  for  lower  levels  * 

An  additional  type  of  vocabulary  manipulation  is  the 
capability  to  format  the  output  in  a  specific  way*     For  example, 
printer  formatting  allows  the  margins  and  page  length  to  be  set, 
or  provides  special  formats  such  as  allowing  titles  to  be  put  on 
each  page*     Another  type  of  output  formatting  is  that  used  in 
mathematical  mcinipUiatiOit*     An  example  is  the  type  of  manipulation 
necessary  for  long  division*     This  formatting  capability 
enhances  the  use  of  a  system  for  doing  arithmetic*  Formatting 
required  for  graphing,  plotting  or  "free  hand"  drawing  is  also 
available  on  some  systems • 
Physical  Construction 

The  characteristics  that  are  the  most  general,  depend  the 
least  on  lower  levels^  are  the  most  abstract,  and  are  the  most 
inclusive  of  lower  levels  are  physical  attributes  of  the  system^ 
"Mountability"  refers  to  the  flexibility  with  which  the  device 
cjn  bo  attached  to  a  wheelchair  or  carried  by  an  ambulatory 
client •     We  place  it  at  the  bottom  of  this  category  because  it  is 
the  most  critical  in  use*     No  matter  how  well  a  system  works  in  an 
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cjijsessmcnt  session,   it  will  not  be  effective  in  every  day  use 
unless  the  person  has  access  to  it  at  all  tiroes*     This  is 
clt-termined  primarily  by  the  roountability  of  the  systero*  Another 
critjcal  factor  ii\  de^erroining  how  often  and  how  well  a  device  is 
used  is  storage  requireroents *     These  refer  to  ease  of  removal  of 
a  lap  tray,   for  exa/nple,  or  the  space  required  to  store  a  device 
when  it  is  not  in  use*     These  two  characteristics,  in  conjunction 
with  all   lower  levels,  deterroine  size  and  weight  of  the 
conununica tion  aid*      Finally,  the  color  and  design  (packaging)  of 
the  aid  depend  the  least  on  other  properties,  and  thus  belong  at 
the  top  of  the  heirarchy*     Corisideration  of  safety,  reliability 
ana  roaintenance  requireroe**;:s  are  included  in  design* 
Summary 

This  heirarchy  provides  a  framework  for  the  final  stages  of 
an  assessment  process  where  a  i.*atch  is  sought  between  the 
person's  skills  and  goals  and  the  features  of  communication 
systems.     Progression  froro  tpe  lowest  (syrobol  systero)  to  highest 
(phycical  characteristics)    le\els  will  generally  provide  an 
approach  that  converges  to  a  set  of  candidate  syst^ne  from  which 
appropriate  choices  can  be  roade*     It  is  necessary,  of  course,  to 
be  faroiliar  with  the  features  of  "real**  commercially  available 
devices*     we  have  provided  this  information  for  roost  of  the 
commonly  used  communication  aids   (Cook,  et  al*,1979;  Oahlquist, 
et  al.  ,   1981?  Cook  et  al*,   1982)*     The  Assistive  Device  Centei: 
also  provides,  at  cost,  detailecl  evaluation  reports  on 
commercially  available  augmentative  communication  systems* 
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Relating  Client  Goals  and  skills  to  Device  Characteristics 
In  order  to  propose  a  set  of  candidate  augmentative 
communication  systems  for  a  given  client^  it  is  necessary  to 
choose  characteristics  of  these  systems  that  will  meet  the  needs 
and  be  consistent  with  the  skills  possessed  by  the  client.  The 
most  important  principle  involved  in  this  process  is  that  there 
is  a  relationship  between  the  tasks  an  augmentative  system  must 
accomplish  for  a  person  (embodied  in  the  client's  goals)  and  the 
characteristics  that  must  be  contained  in  the  device  in  order  for 
those  tasks  to  be  accomplished.    This  does  not  imply  a  one-to-one 
relationship  between  device  characteristics  a'^d  goalp^  but  that 
rather  each  goal  may  be  accomplished  only  if  certain  essential 
characteristics  are  included  in  the  augmentative  system.  An 
obvious  case  is  the  necessity  for  voice  output  for  telephone 
conversation  if  a  TTY  or  tTD  is  not  availabl*^  or  desireable.  Many 
character istic^goal  relationships  are  more  subtle^  however^  and 
generic  characteristics  of  devices  are  not  always  equivalent  to 
specifc  features  of  commercially  available  communication  aids. 
For  example^  a  writing  system  requires  printed  output.    This  is 
the  generic  characteristic  of  all  writing  aids.  However^ 
different  manufacturers  of  aids  will  meet  this  need  in  different 
ways  (e,g,  strip^  column  or  page  printeirs).    The  type  of  printer 
may  also  oe  important  and  could  seive  as  a  characteristic^  but 
the  need  for  printed  output  does  not  restrlch  one  to  any  type  of 
printer  per  se.    For  example^  if  a  printed  system  is  to  be  used 
f      homework*  then  the  format  may  be  an  important  characteristic, 
:  .ge  printers  are  more  desireable  than  stL'ip  printers  because 
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t.ht:y  cllow  the  printed  output  to  be  handed  in  by  the  student  •  if 
workbook  "fill-in"  is  the  required  activity,  then  a  strip  printer 
may  be  appropriate • 

Clt^arly,  what  is  needed  is  a  systematic  method  of  going  from 
client  goals  to  device  characteristics  and  then  relating  these 
characteristics  to  the  skills  of  the  client.     Finally,  the 
characteristics  may  be  transformed  into  features  of  available 
con\munication  aids^     While  tfiS^re  are  altej. native  methods  of 
imp  1  cmun t ing  the  concepts  di fussed  in  th is  paper ,  we  have 
developed  one  method  that  has  been  used  with  over  50  clients • 
Determining  Client  Goals  and  Skills 

Table  3  shows  a  planning  sheet  that  we  use  for  relating 
client  goals  and  needs  to  appropriate  communication  sysrem(s)* 
The  required  information  for  parts  I,  and  II  are  obtained  in  an 
initial  interview*     This  process  is  described  elsewhere  (Coleman 
and  Preszler,  1982)*     Questions  asked  of  the  client  and  those  in 
his/her  environment  (parent,   teacher,  therapist,  etc)  can  help 
define  goals  in  a  manner  that  is  useful  in  matching  them  to 
available  device  characteristics.     Client  goals  are  usually 
organized  in  two  categories:     general  life  goals  and  communication 
goals.     General  life  goals  include  increased  independence, 
increased  attention  to  task,  etc,     T;^pical  communication  goals  are 
listed  in  Table  2,    Tv;o  broad  classes  of  communication  goals  are 
defined:     conversation  and  graphics.     Within  each  of  these  there 
are  subcategories*     The  goals  shown  in  Table  2  that  apply  to  a 
specific  client  should  be  determined  early  in  the  assessment 
process  through  interviews  with  the  client  and  significant 
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others*    We  have  found  that  this  list  covers  most  of  the 
communication  goals  3s  presented  by  clfents^     but  any  equivalent 
list  of  goals  could  be  substituted.    Clients  will  generally  not 
state  their  goals  in  precisly  the  way  they  appear  in  this  table^ 
and  it  will  be  necessary  for  the  examinei  to  clarify  the  goals  to 
natch  this  format*    Data  for  part  m  is  obtained  in  an 
assessment  of  physical  capabilities  (Cook  and  Barker^  1982)^  and 
an  assessment  of  cognitive  and  language  aoilities  (Meyers  and 
Coleman  1982).    The  important  outcomes  of  the  physical  evaluation 
aire  the  location  of  the  "best**  anatomic  site  for  use  by  the 
client  and  the  determination  of  the  best  interface  for  use  with 
that  site.    For  example^  the  use  of  the  hand  with  a  standard 
keyboard  or  the  use  of  switches  mounted  on  each  side  of  the  head 
are  possible  outcomes  of  this  evaluation.  This  information 
determines  what  characteristics  the  device  must  have  in  order  to 
allow  the  user  to  input  information  to  the  device*    The  outcomes 
of  the  cognitive/language  assessment  are  a  symbol  system  useable 
by  the  client^  the  number  oC  elements  that  the  cli'^nt  can  use  at 
one  time  (array  size)  ^  the  client's  skills  in  categorizing, 
sequencing^  encoding^  spelling  and  reading^  etc.    The  ability  of 
the  client  to  manipulate  voca^  tlary  and  to  effectively  compile 
multiple  element  utte,:ances  is  also  determined.    This  suiuitciry  of 
goals  anfi  skills  niay^  of  course*  be  filled  in  using  assessment 
data  collected  by  other  means. 
Selection  of  Candidate  Systems 

Section  IV  is  a  compilation  of  candidate  communication 
systems  that  appear  to  be  appropriate  to  the  client*s  goals  and 
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needs.    These  may  be  selected  on  the  basis  of  answers  to  the 
questions  in  Table  2  and  application  of  the  hierarchy  of  Table  1. 
By  answering  these  questions^  the  examiner  can  move 
systematical!/  toward  a  set  of  critical  device  characteristics. 
The  questions  are  a  guide  to  the  tester  to  make  the 
transformation  from  goals  to  characteristics.    We  employed  two 
criteria  in  selecting  questions  for  inclusion  in  Table  2: 

1.  Each  question  must  provide  information  that  is  relevant 
to  the  determination  of  device  characteristics. 

2.  Each  question  mrst  narrow  the  choices  of  appropriate 
systems  for  the  client. 

The  answers  to  these  questions  all  help  identify  constraints 
that  must  be  employed  in  the  choice  of  device  characteristics. 
Some  affe';:t  the  output  format  of  the  device  (I. A.  l.a;  I  .B.  1.  b) . 
Others  are  related  to  the  cognitive  selection  method  (I.A.S.d)  or 
vocabulary  manipulation  (II. B. 2).    Still  others  relate  to  the 
physical  construction  of  the  system  (e^g.I.A.l.e  and  f ! .  Symbol 
system  type^  portability^  input  requirements  and  strategies  of 
use  are  also  addressed  by  various  questions.     It  is  not  ii^portant 
that  this  set  of  questions  be  used  in  the  form  presented  here. 
However^  it  is  important  that  the  information  generated  by  them 
be  obtained  .    Only  those  questions  relating  to  specific  goals 
for  the  client  being  assessed  need  be  addressed  in  an  individual 
case«  Thus^  some  Subset  of  the  goals  listed  in  Table  2  are 
typically  of  importance  to  any  specific  client.    Once  the  answers 
to  these  questions  are  obtained  it  is  necessary  to  place  them  in 
the  context  of  device  characteristi::s.  Th^  characteristics  of 
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importance  ate  then  related  to  candidate  systems  through  the  use 
of  the  hierarchy  presented  here  and  knowledge  of  commercially 
available  device  features.    This  information  is  used  to  complete 
Part  V  of  Table  3*      Those  systems  judged  to  be  potentially 
useful  are  selected  prior  to  the  meeting  vith  whe  client  during 
which  candidate  systems  are  to  be  validated.    Likewise,  proposr»d 
strategies  (methods  of  using  the  proposed  systems  which  maximize 
their  ef f ectivenes)  are  listed  in  Part  V  prior  to  meeting  with 
the  client.    This  entire  process  is  illustrated  via  several  case 
studies  in  the  next  section. 

Valid^^tion  of  Candidate  Systems  and  Strategies 

Once  the  proposed  systems  and  strategies  are  formulated*  it 
is  possible  to  meet  with  the  client  and  thosa  \rt)rKing  with 
the  client.    Teachersr  therapists  (speech,  occupational r 
physical),  counselors,  representatives  of  third  party  payers 
(Department  of  Rehabilitation,  etc.),  family  members,  living 
facility  care  providers^  and  any  other  persons  directly  involved 
with  the  client's  communication  needs  are  invited  to  attend. 
This  greatly  facilitates  the  implementation  of  selected  systems 
and  strategies*    The  session  is  a  combination  of  discussionr 
demonstration  and  evaluation  of  alternative  systems.    We  begin  by 
restating  and  discussing  the  client's  goals  to  insure  that  all 
parties  have  the  same  expectations.    Often  there  will  be  multiple 
goals  based  on  environments  (e.g*  school  vs.  home)  or  situations 
(eg*  work  or  school  assignments).    When  the  goals  have  been 
verified,     the  proposed  systems  are  presented  and  related  to  the 
goals  they  ate  to  meet.     If  the  client  has  not  had  the 
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opportunity  to  use  the  system  before  or  if  there  is  soae  question 
as  to  the  utility  of  the  system^  the  client  is  asked  to  create  a 
simple  mest^age  using  the  device.    If  there  are  special  features 
thae  require  additional  skills  (such  as  storing  and  retrieving 
information),  then  the  client's  ability  to  operate  these  is  also 
assessed*     In  many  cases  this  step  is  not  necessary  since  we 
already  know  that  the  client  can  use  the  aysten.    For  example, 
with  picture  boards,  the  client  will  have  demonstrated  adequate 
pointing  slection  skills  in  prior  phases  of  the  assessment* 

Once  it  is  decided  that  a  particular  system  is  appropriate 
for  the  client,  we  discuss  strategies  for  using  each  proposed 
system*    This  discussion  usually  focuses  on  the  goals  to  be  met 
and  situations  in  which  the  system  would  be  most  useful*  For 
example,  there  may  be  situations  in  which  the  communication 
process  is  breaking  down  for  the  client  and  others*  By 
discussing  the  use  of  the  proposed  system  in  that  envirorrtent  and 
situation^  we  can  develop  an  understanding,  on  the  part  of  both 
the  client  and  the  others  involved  with  him/her,  of  the  use  of 
appropriate  systems*    We  consider  this  phase  of  the  assessment  to 
be  an  essential  factor  in  the  eventual  success  of  the  acquired 
systems*    The  outcome  of  this  process  Is  a  set  of  systems  that 
have  been  validated  and  an  initial  approach  to  the  strategies 
necessary  to  use  the  systems  effectively  in  various  environments* 
This  approach  provides  very  solid  documentation  of  need  and 
appropriateness  the t  can  be  useful  in  both  seeking  funding  for 
the  proposed  systems  and  in  developing  effective  programs  Cor 
their  use*  o/?o 
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Case  Studies 

The  theoretical  basis  for  matching  client^s  goals  and  skills 
to  device  characteristics  is  best  illustrated  through  the  use  of 
case  studies*    We  have  selected  several  cases  representing 
different  goals^  skills  and  recommended  systems*    These  cases 
have  been  selected  from  a  much  larger  set  of  client  histories^ 
and  they  are  felt  to  be  representative  of  the  scope  of  the 
process  described  here*    The  cases  selected  illustrate  the  use  of 
the  procedures  described  in  preceeding  sections^  especially  in 
regard  to  trade*offs  that  become  apparent  in  selecting 
appropriate  augmentative  communication  systems* 
Case  1  -  Severe  Physical  and  Cognitive  Disability 

George  is  19  years  old^  and  he  has  severe  cerebral  palsy  with 
quadraplegic  involvement*     He  has  no  functional  speech*  His 
current  systems  for  communication  include  pointing  to  *'yes*'  and 
**no*'  on  his  lap  tray^  pointing  to  objects  in  the  environment  and 
the  use  of  facial  expressions  to  convey  emotions*    General  goals 
include  increased  independence  and  eventual  use  of  an  electric 
wheelchair.     He  currently  has  a  manual  wheelchair*  Communication 
goals  are  to  get  attention^  express  feelings  and  needs  and  convey 
desires  and  problem!^.     His  most  functional  anatomic  site  is  his 
I^ft  arm*     He  can  point  to  pictures  placed  1*"  apart  and  ne  can 
reach  objects  within  a  20*"  radius  of  .lis  body  midline*  He 
successfully  used    tread  (pedal)  and  leaf  switches*  George^s 
symbol  system  is  pictures  in  arrays  of  10  -  20*     He  can  sort 
pjrtures  and  use  them  to  answer  questions    such  as  *'What  would 
V      ase  in  the  rain?*"  (picture  of  an  umbrella)*     Based  on  this 
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assessment  information  the  following  steps  were  followed  to 
identify  proposed  tools  and  strategies.    Since  the  appropriate 
symbol  system  Is  pictures,  all  printing  systeas  were  eliminated 
because  none  of  these  will  allow  pictures  to  be  selected  and 
prrnted.    This  still  left  many  choices.    George's  pointing  skills 
are  good  and  the  use  of  his  left  hand  to  directly  point  to 
objects  was  chosen  as  an  appropriate  physical  selction  oethcc?. 
Since  G'.orge  did  not  have  letter  or  number  recognxtion  and  since 
he  did  not  need  time  encoding,  direct  selection  of  items  was  also 
the  best  cognitive  selection  method.    This  choice  eliminated  all 
scanning  array  type  communicators  from  further  consideration. 

Output  form^'   required  a  further  consideration  of  c;c»als. 
Since  an  attention  getting  system  was  rec/ilied,  we  first 
determined  the  environment  In  which  it  was  to  be  used.  George 
lives  in  a  skilled  nursing  facility.    The  staff  indicated  that  an 
audible  attention  ge:tlng  device  th^t  was  always  available  to  him 
would  most  appropriately  meet  his  needs.     Based  on  our  earlier 
physical  assessment,  we  choose  a  tread  switch  to  actwate  a  tone 
for  getting  attention.    It  was  also  determined  that  the  device 
should  remain  "on'  after  it  was  activated  by  George,  ann  be 
turned  ^off*  by  a  staff  pe^^son.    we  had  also  determined  that 
Georc,e  reacted  favorably  to  a  tone  output  when  he  pressed  the 
tread  switch.    For  his  other  communication  needs,  the  use  of  a 
communication  board  (or  boards)  with  transient  visual  output  was 
proposed.    Since  staff  at  the  school  and  living  facility  would  be 
using  the  system.  It  was  also  decided  to  place  words  over  i^ch 
picture  to  reduce  ambiguxty  in  the  interpretation  of  George's 
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utterences*     Based  on  George* s  ability  to  select  from  an  array^ 
as  determined  in  our  cognitive/language  assessment^  an  array  size 
(nunber  of  pictures)  of  10  to  20  was  chosen*    George  has 
abilities  at  the  direct  indication  of  picture  level  only  and  no 
ctner  vocabvlary  manipulation  characteristics  are  required  at  the 
present  time.    The  physi^^al  form  of  the  system  was  deterniined  to 
be  individual  language  boards  that  are  situation  specific* 

Once  these  proposed  systems  were  selected  we  met  with  the 
client^  his  living  center  staffs  his  counselor  from  the  local 
Regional  Center  for  Developmental  Disabilities  (third  party 
payer)  and  his  speec:-^  pathologist*     The  assessment  session  began 
with  a  review  and  verification  of  the  goals  ^tated  earlier*  The 
p*:oposed  systems  were  presented  and  each  was  discussed  in  detail* 
Strategies  proposed  for  the  use  of  the  attention  getting  device 
emphasized  the  necessity  for  staff  to  respond  to  his  requests  for 
attention^  even  if  inappropriate  initially*     Inappropriate  use  of 
the  device  should  be  discouraged  without  removal  of  the  de  ice 
from  his  control  if  possible*    Methods  of  mounting  the  device  on 
his  wheelchair  were  also  diFscussed*    The  necessity  to  have  the 
switch  and  tone  box  move  with  George  when  he  is  out  of  this 
wheelchair  was  also  discussed^  and  it  was  decided  that  a 
removable  mounting  system  was  required*  use  of  the 

communication  boards  was  addressed  by  first  discussing  the 
situations  in  which  George  needed  to  express  his  wants^  etc*  His 
school  activities^  living  center  activities^  needs  ("move  me  to 
another  place"^  "toilet  me"^  etc*)  provided  examples  of  areas  for 
:vhich  situation  specific  boards  Jhat  could  be  constructed* 
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Practical  suggestione  as  to  format  and  layout  of  the  boards  (such 
as  grouping  items  by  type  and  linguistic  function)  were  also 
discussed  in  light  of  his  ability  to  sort  and  recognize 
categories. 

This  case  illustrates  the  importance  of  environmental 
considerations  as  well  as  goals  and  skills,    George's  physical 
skills,  while  limited,  still  allowed  for  a  wide  choice  in 
systems.     His  cognitive/language  ability,  specifically  his  need 
for  a  picture  vocabulary,  was  the  most  limiting  factor,    T  lis  is 
often  the  case,  and  it  is  the  reason  that  this  characteristic  is 
at  the  lowest  level  in  cur  hierarchy.    Choice  of  a  direct 
selection  communication  board  system  was  based  on  the  need  to 
convey  ideas  rapidly  as  well  as  the  ease  of  fabrication  for 
systems  that  serve  new  situations. 

Case  2  -  Mild  Physical  impariment.  Severe  Cognitive  Delay 

Jenny  is  14  years  old,  has  mJ Id  cerebral  palsy,  is 
ambulatcry  rnd  has  no  functional  speech.    She  lives  at  a 
residential  care  facility.  General  goals  include  increased 
independence,  control  of  **wander ing**  behavior  and  increased 
attention  to  task.    Communication  goals  include  expressing  needs, 
making  choices  among  alternative  activities,  expressing  emotions 
and  initiation  of  communic^iton,    Jenny's  physical  capabilities 
are  essentially  those  of  an  able  bodied  child  her  age.  Her 
cognitive  skills  are  severely  delayed  with  picture  recognition  at 
the  2  yr,  6  mo,  level.     Her  current  systems  Include  pointing  to 
objects,  a  small  number  of  manual  signs,  pictures,  and  ycs/no 
answers  to  questons  and  a  few  Blissymbols*      Based  on  these  data. 
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it  was  determined  that  Blissymbols  were  the  *nost  appropriate 
symbol  system  because  they  include  a  syntax  and  qramioar,  are 
universally  applicable  (especially  to  those  who  can  read)  and 
they  provide  the  basis  for  the  development  of  language  concepts* 
Jenny  had  already  learned  some  Blissymbols  in  her  school  program* 
/     This  choice  left  a  number  of  options  for  systems*  Physical 

selection  via  direct  pointing  was  chosen*    Direct  symbol  selection 
ic  the  only  viable  method  for  Jenny  due  to  cognitive  limitations 
which  prevent  encoding*     Several  output  options  were  explored* 
Jenny  responds  very  well  to  auditory  feedback  and  to  devices 
which  she  can  manipulate*     This  led  us  to  propose  the  use  of  some 
form  of  auditory  feedback  in  conjunciton  with  Blissymbols  (such 
as  the  use  of  a  computer  systeni  with  spoken  output  for  Blissymbol 
input  choices)*    Vocabulary  size  is  limited  to  20  -  30  symbols  at 
this  time*    Only  direct  symbol  selection  is  possible  and  no  other 
vocabular-y^^anipulat  ion  was  considered  *    The  physical  format 
included  single  communication  boards  and  small  books*  Only  a 
Mmited  number  of  symbols  per  page  were  proposed  because  of  her 
cognitive  requirements* 

After  these  decisions  were  made  an  assessment  meeting  was 
held  with  Jenny*s  parents^  living  center  scaff,  teacher  aand 
speech  pathologist.     Proposed  systems  were  discussed^  including 
the  teacher ' s  and  speech  therapist  *  s  exoer  iences  with 
Blissymbols*     Strategies  for  using  the  symbols  at  home,  at  the 
livina  facility  and  at  schcx>l  ¥fei^  considered*     It  was  decided  to 


c^^ntrate  on  the  acquisiton  of  vocabulary  at  school,  to 
courage  choices  and  use  Qf  the  communication  system  in  lieu  of 
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wandering  (e*g*  "May  I  go  to  the  pop  machine?")   at  the  living 
facility^  and  to  use  the  system  at  home  in  a  laode  that  encourages 
Initiation  by  rewarding  uf?e.    Examples  of  the  latter  are 
including  places  to  go  or  desired  activities  on  the  communication 
board,  and  then  doing  that  activity  with  Jenny  when  she  chooses 
it  spontaneously*    This  encourages  intiation  and  the  recognition 
of  the  powec  of  communication*    The  use  of  simple  coranunication 
boards  was  decided  upon  rather  than  more  complicated  electronic 
feedback  devices  until  the  utility  of  Blissymbols  ^nd  the 
concepts  of  using  ch^r.:  for  communicaion  ar^  established* 

This  case  illustrates  the  dependence  of  any  augmentative 
communication  system  on  environmental  constraints,  goals  skills 
(including  behavioral)  a^td  the  need  to  develop       ategies*  The 
strategies  are  much  more  important  in  this  case  than  are  the 
systems  per  se*     If  th?  strategies  can  b3  successf ullly 
implemented,  then  it  niay  be  desireable  to  find  more  flexible 
systems  to  enhance  communication,  but  this  is  not  warranted  at 
this  time* 

Case  3  -  Visual  and  Physical  Impairments  Mild  Cognitive 
Impairment 

Joyce  is  <\  21  year  old  woman  with  an  undiagnosed 
degenerative  neural  disease  present  since  early  childhood*  Her 
current  communication  modes  are  speech^r  which  is  becoming  less 
and  less  intelligible,  writing  (als*    be     ;iiing  less  legible) 
manual  signing  and  an  electric  typewriter  (at  school)*  Her 
general  goal  is  incceased  independence*    Communication  goals  are 
for  conversation  with  peers  who  cannot  read,  written  copy  that 
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more  legible  than  her  handwriting  and  a  por*:able  device  to  help 
with  conversation*     She  also  expressed  a  desire  to  be  able  to 
correct  errors  in  her  printed  work  and  create  clean#  legible 
copies*     Her  right  hand  and  fingers  Are  her  most  controllable 
site^  and  she  can  work  anywhere  within  a  20**  radius  of  her  body, 
A  major  problem  is  her  visual  capability  which  requires  1/2** 
size  or  greater  letters  fo*'  recognition*    She  is  able  to  6se 
typewriter  size  keyboards  (we  evaluated  her  ability  with  both 
standard  electric  typewriters  and  computer  keyboards) ^  and  she 
can  use  a  joystick  and  treads  ieaf^  low  pressure  and  pnenmatic 
(by  squeezing  a  rubber  bulb)  switches.    She  spells  at  a 
functional  {sixth  grade)  level*    She  is  able  to  use  sorcingr  and 
word  storage  encoding  methods* 

Based  on  these  data^  we  developed  a  list  of  proposed  systems 
as  follows*    Joyce* s  symbol  system  is  spelling^  thus  making  many 
options  available*    Her  physical  ability  allows  use  of  a  full 
alpha-numeric  keyboard^  and  her  combination  of  direct  selection 
and  encoding  skills  makes  the  use  of  a  page  fo:mat  feasible*  Her 
goalf^  ^ere  considered  carefully  when  deciding  on  output  modes* 
Her  writing  needs  require  c  printed  forroAt^  but  her  conversation 
needSr  especially  with  non*reading  peersr  could  be  met  by  a 
transient  visual  or  speech  output  system*    The  portabilit:y 
requirement  led  us  to  decide  on  sl^'^le  picture/word  boards  for 
the  portable  component*    Her  visual  problems  indicated  that  any 
system  would  need  to  have  characters  no  smaller  than  1/2** 
including  printed  letters*     Her  vocabulary  for  conversation  can 
be  limited  to  20-50  items  on  a  board  or  in  a  picture/word  book* 
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However^  her  wiltlna  needs  in  school  and  !it  honiA  require  much 
larger  storage  capability*  Joyce's  ability  to  sort  and  encode 
indicated  that  she  might  bi  able  to  use  a  full  editing  capability 
via  a  microcomputer  system*    This  would  also  allow  us  to  address 
her  need  for  enlarged  visual  feedback  and  printed  out^^ut* 
Physical  construction  was  addressed  separately  for  the  :wo  types 
of  systeirs*     For  the  portable  conversation  a^d,  communioacion 
board  layout  was  the  major  concern*  Storage  requirements  for  the 
board  included  making  them  nmall  enough  for  carrying  in  a  back- 
pack or  purse*     For  the  printed  system^  it  was  decided  that  her 
needs  could  or'y  be  met  wich  a  flexible^  but  stationary  system* 

Once  these  systems  waie  decided  lipon^  ve  net  with  the  family 
to  discuss  them*    This  seici^^r.  included  a  demonstration  of 
enlarged  video  displays  on  a  computer  monitor r  Joyce's  use  of  a 
keyguard  over  a  computer  keyboard^  and  an  evaluation  of  the 
effectiveness  of  auditoiy  feedback   (a  beep)  when  letters  w^re 
typed  on  the  keyboavd*    To  address  her  visual  problems  we  ^Iso 
placed  a  magnifying  glass  over  the  keyboard  and  over  the  printed 
output  on  both  a  typev;riter  and  computer  printer*    We  also  had 
Joyce  use  i  stick  to  push  the  keys*    Not  all  of  these 
characteristics  were  useful  for  Joyce*    The  magnifying  glass  was 
unsuccessful  beca'ise  of  her  constant  head  tremor ^  ^nd  the 
pointing  stick  did  not  result  in  any  improvement  in  her  typing 
rate*     However^  the  enlarged  viduo  display  and  keyguard  iid 
significantly  improve  her  performance*     She  also  felt  that  the 
tone  produced  with  each  key  press  was  helpful* 

Because  Joyce  needed  editing  capability  in  her  system^  we 

276 


asked  her  to  carry  out  various  functions  using  a  computer.  She 
was  able  to  retrieve  stored  words  via  numeric  codes^  to  in' 
and  delete  characters  on  the  scre^^n  and  control  a  printer  program 
to  obtain  hardcopy  ot"  her  message.    V*8  also  discussed  the  use  of 
conimunication  boards  for  cor  ersation  with  individuals  who  cannot 
understand  her  speech.    Organization  by  categories,  the  inclusion 
of  woids  above  the  pictures  and  size  conslderatons  were  also 
discussed.     Based  on  this  session  a  computer  System  (Apple  II) 
with  a  f>pecial  editing  and  storing  program  utilizing  enlarged 
characters  was  recommended  together  with  a  set  of  communication 
boa  is  for  use  in  different  environments.     These  systems  were 
procured  and  Joyce  is  now  using  them  both  successfully. 

This  case  i^ustrates  the  need  for  consideration  of  visual 
and  auditory  capabilities  in  selecting  an  output  format.  It  also 
illustrates  the  r^eed  for  multiple  systems  to  meet  the  total  needs 
of  a  client.     The  capabilities  of  the  stationary  system  cannot  be 
duplicated  in  the  portable  conversational  system,  but  the 
flexibility,  low  cost  and  ease  of  construction  of  the  portable 
picture/word  boards  makes  them  very  functional.    This  is  also  an 
example  of  conblning  very  "sophisticated  high  technology  and  very 
simple  low  technology  systems,  not  an  uncommon  occurence  in  our 
experience. 

Case  4  -  Severe  Motor  ?robleiTiG>  Normal  Cognitive  Development 

Lora  is  six  years  old.     She  has  severe  athetoid  cerebral 
palsy  with  quadraplegic  involvement.,  and  hns  no  functional 
speech.     She  was  assessed  in  the  summer  precee^'^ing  her  enrollment 
in  a  regular  flist  grade  class.     She  also  receives  regular 
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speech,  occupational  and  physical  therapy.    General  goals  are  for/ 
Lota  to  achieve  functional  normalcy  in  order  to  take  maximum 
advantage  of  her  academic  program*    Communication  soals  are  for 
systems  to  be  available  so  Lora  Is  not  limited    In  her  clas&room 
experience  by  her  physical  abilities*    She  needs  a  writing  system 
to  use  while  her  classmates  are  learning  to  print  and  a  speech 
output  system  to  use  for  phonetic  language  development  and 
classroom  discussions*     Lora  also  needs  a  system  to  enhance  her 
ability  to  interact  with  her  peers^  family^  and  unfamiliar 
adults* 

Lora  has  better  control  of  her  left  hand  and  arm  than  she 
does  of  her  right*    She  has  a  functional  workspace  18"  in  radius 
from  her  body*  Lora  can  operate  both  typewriter  and  small 
(calculator*slze)  keyboards  with  her  left  hand.  Her  accuaracy 
Improved  with  both  types  of  keyboards  when  a  keyguard  was  used, 
and  she  was  more  accurate  and  faster  with  the  smaller  keyboard* 
She  successfully  used  tread,  leaf,  and  rocker  types  of  single 
switches  and  a  four  position  switched  joystick* 

Lora's  receptive  vocabulary  ability  was  reported  by  her 
speech  pathologist  to  be  at  the  ~  year  10  month  level  (based  on 
scores  from  the  able  bodied  population  on  which  the  test  was 
standardised)  using  the  Peabody  Picture  Vocabualry  Test*  Lora's 
leceutlve  auditory  language  was  found  to  be  good  with  errors  only 
In  concepts  generally  mastered  by  children  older  than  her.  She 
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also  demonstrated  an  ability  to  sort  pictures  into  two 
categor  ies* 

Based  on  these  data  we  recognized  the  need  Cor  several  types 
of  augmentative  communication  systems  in  order  to  meet  Lora*s 
goals  and  take  advantantage  o£  her  cognitive  abilities* 
Functional  conuaunication  with  peers  and  adults  requires  the  use 
of  pictures  until  Lora  develops  reading  and  spelling  skills 
through  her  school  program.     For  this  need  we  considered  both 
pointing  to  communicaiton  boaLds  and  scanning  communication  aids 
which  could  also  be  used    in  a  printing  mode  when  she  develops 
spelling  skills.    For  her  writing  needs  both  electric  typewriter 
systems  and  smaller  keyboard  operated  devices  (Canon 
Communicator,  Sharp  Hemowriter)  were  included  as  feasible 
alternatives.    Speech  output  aids  were  proposed  for  her  needs  to 
participate  in  classroom  discussions  and  to  learn  phonics.  These 
choices  were  based  on  the  hierarchy  of  Table  2  and  the  questions 
of  Tabl«  1.    Symbol  system  type  (pictures  for  curre.'it  functional 
communication)  was  first  considered.     Then  physical  abilities  and 
cognitive  abilities  to  use  scanning,  etc.  were  considered. 

Lora*3  parents,  speech  and  occupational  therapists,  and  teacher 
attended  the  assessment.  We  validated  the  goals  for  Lora*  and 
then  discussed  ways  in  which  augmentative  systems  could  overcome 
her  physical  limitations.    This  discussion  included  the  role  of 
pictures  for  immediate  functional  communication^  the  use  of  a 
printed  output  system  while  her  peers  are  learning  to  print,  and 
tn\  use  of  speech  output  for  phonic  language  development  and 
group  discussions.    We  then  had  Lora  use  a  scanning  communication 
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aid,  and  she  very  quickly  showed  that  she  could  use  all  modes  of 
scanning.    When  pointing  directly  to  pictures/  she  could  select 
1*»  square  pictures  very  rapidly*    This  was  then  the  system  of 
choice  for  immediate^  functional  conversaton* 

Next  Lora  used  the  Canon  Cor^municator  placed  la  her  lap* 
She  was  also  able  to  use  the  Sharp  Memowriter  and  an  electric 
typewriter  (IBM  Selectric)  t'iaced  on  a  table  in  front  of  her. 
She  demonstrated  both  an  ability  to  make  selections  and  to  use 
control  features  {such  as  on/cff^  store/retrieve^  etc*)*  Lora 
was  shown  the  Handivoice  Hodel  hO^llO*    She  successfully  nade 
selections  using  a  picture  o"erlay^  and  she  also  was  able  to  use 
control  features  with  the  device  on  her  lap  tray*    Finally^  the 
Autocom  was  placed  on  a  table  in  front  of  Lora  and  she  nade 
selections,  stored  a  word  and  lear  ned  how  to  control  it.  Sh^± 
showed  an  exceptional  ability  to  interact  with  system^  solve 
problems  and  develop  strategies  to  overcome  difficulties* 

Based  on  these  results^  it  was  decided  that  an  IBM 
correcting  typewri^^r   {with  keyquard  ind  continuous  paper  roll) 
a  Handivoice  Hodel  HC  110/  and  cdbmunicatiun  boards  be  obtained 
to  meet  Lora*s  ncods .    These  were  all  procured  and/or  made  by 
school  staff  and  Lora  is  now  using  then  successfully* 

This  case  illustrr':es  the  u^c  of  multiple  systens  and  the 
importance  of  obtaining  systems  as  early  as  possible  in  a  child* 
development  so  he  or  she  can  take  advantage  of  academic 
instruction. 

Case  5  -  writing  Disability  Only 

Chuck  is  a  10  year  old  with  quadraplegia  as  a  result  of 
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cerebral  palsy-     He  has  normal  speech  and  is  able  to  write  with 
some  difficulty*     His  writing  is  not  .*^lways  legible,  it  is  slow 
(11  letters/  minute)  and  causes  him  discomfort*     He  has  an  aide 
with  him  for  two  hours  per  day  in  his  regular  school  program* 
Currently  his  parents  help  with  his  written  homework  assignments* 
Chuck^s  general  goals  are  for  independence  and  normalcy  in  his 
educational  experience*    Communication  goals  are  for  note  taking, 
spelling  tests,  recording  math  computati'^'^s  and  completing 
written  homework  assignemnts*     He  also  would  like  to  have  a 
system  that  aids  his  own  handwriting  by  increasing  speed  and 
reducing  fatigue*  j 

Chick *s  left  hand  is  functionally  better  than  his  right 
hand*     He  used  his  left  index  finger  to  type  on    an  electric 
typewriter,  an  Apple  Computer,  and  a  Sharp  Hemowriler*     With  all 
oi  these  systems  he  averaged  about  23  letters  per  minute  (double 
his  handwriting  rate),  and  he  experienced  less  fatigue  and 
discomfort  thar^  he  does  with  handwriting**     He  can  operate 
anywhere  within  a  16  to  20"  radius*     His  language  is  at  age  level 
with  spelling  being  a  functional  symbol  system* 

Bdsed  on  these  data  several  types  of  systems  were  proposed* 
Chuck  had  previously  used  an  electric  typewriter,  but  it  could 
not  be  easily  moved  from  room-to-^room  wlch  him*  Portable 
printing  communicators  were  thus  propo8€d*     In  order  to  help 
reduce  fatigue  and  increase  speed  of  handwriting,  several  writing 
aids  were  proponed*    These  all  help  the  user  to  hold  the  pencil 
by  surrounding  it  with  a  block  of  wood  or  a  wire  frame* 

Our  assessment  session  was  attended  by  Chuck  and  his  mothe**. 


Page  33 


First,  several  of  tne  handwriting  aids  v^are  demonstrated  and 
Chuck  usel  them*     While  one  of  these  did  help  reduce  discomfort, 
it  did  not  significantly  increase  his  writing  speed*  Therefore^ 
we  did  not  recommend  the  acquisiton  of  any  ot  these  aids*  The 
Canon  Communicator  and  Sharp  Hemowriter  were  demonstrated  and 
Chuck  used  each  to  create  a  short  message*     He  preferred  the 
column  format  of  the  Hemowri^.er  to  the  strip  printer  of  the 
Canon*    He  also  was  shown  how  words  and  phrases  may  be  stored 
using  the  Hemowriter,  and  he  easij^y  mastered  the  u&o  o£  these 
functions*     Since  Chuck  also  needed  to    o  homework  in  mathematics 
and  language,  several  microcomputer  programs  for  mathematical 
manipulation  and  word  processing    were  ulso  demonstrated*  Chuck 
quickly  mastered  these  programs  and  was  enthusiastic  about  using 
them*     These  features  would  allow  Chuck  to  complete  work  more 
rapidly  with  less  energy  expenditure*     he  computer  would  also 
allow  printing  of  reports  and  mathematics  homework*    Because  he 
could  edit  his  work  before  printing,  his  typing  speed  would  oe 
faster  and  the  quality  of  tho  finished  product  would  be  higher* 
Final  recommendation  was  for  the  acquisiton  of  a  microcompt^*^«r 
system  (Apple  II)  with  word  processing  and  mathematical 
manipulation,  and  a  Sharp  Memowriter* 

This  case  illustrates  the  use  of  different  syste*iis  to  meet 
the  same  overall  goal-  but  in  different  environments*    Both  of 
these  systems  meet  Chuck's  need  for  a  writing  system  ,  but  each 
has  unique  characteristics  not  possessed  by  the  other*  por 
note-taking  the  Sharp  is  portable  and  can  be  mounted  to  Chuck's 
wheelchair*     For  homework,  the  Sharp  would  be  ^"'ited  to  a  15 

282 


Page  34 


column  wide  printing  format*     This  would  make  it  difficult  to 
compose  longer  written  reports  *  etc.  The  microcomputer  system 
overcomes  this  problem  with  a  page  printer  and  it  also  has 
mathematical  manipulation  and  word  processing  functions  that  are 
not  available  on  the  Hemowriter. 


The  major  advantage  of  the  assessment  methods  described  here 
is  that  they  are  based  on  a  consideration  of  client  goals  and 
skills  first  and  a  consideration  of  augmentative  communication 
system  characteristics  second.    ThuS/  the  system  is  matched  to 
the  client  (within  the  limits  of  current  technology)  rather  than 
the  client  being  forced  to  adapt  to  the  system.    Without  a 
structured  approach  like  the  one  presented  here/  however/  it  is 
very  difficult  to  meet  client  goals.    The  case  studies  illustrate 
the  way  in  which  this  approach  converges  to  a  set  of  systems  that 
meet  the  client  goals  and  also  ta'<e  maximum  advantage  of  his  or 
her  skills*     The  procedures  presented  are  only  one  part  of  a 
tot^^  assessment  protocol  developed  by  the  Assistive  Device 
Center , 
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Tabic  1.    A  Hierarchy  of  Augmentative  Communication 
System  characteristics 


Highest  Physical  construction 

color/design 
Sixe/weight 
Storage  requirements 
Mountability 

Vocabulary  Manipulation 
Editing 

Page  selection 

Use  of  control  characters 

Simple  symbol  selection 

Vocabulary  Size 

 M  >  1000  

500  <  N  <  1000 
100  <  N  <  500 
16  <  N  <  100 
N  <  16 

Output  Format 
Pr  i  nted/speech 

Transient  visual/simple  tone 

Cognitive  Selection  Method 
Character  encoding 
Time  encoding 
Direct  selection 

Physical  Selection  Method 
Array    >  ifl 
Array    1  to  10 
Array    up  to  5 
Binary  choice 

Symbol  System 
Spelling 
Read  i  ng 

Symbols  (e.g,  Blissymbols) 

Lowest  Pictures 


Note:    Within  each  of  the  seven  categories^  the  levels  are  also 
arranged  in  a  hierarchy. 


P 
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Tabia  1^    Co^unication  Goali  »n4  Qucition^  Hclat^n^  Them  to  OtvUa  Cha>'*ctarrit)ci 

CgjiU  CjMi^t i c i>t  qt«HiOrt>  to  be  A>k«tf 

t ,    Convcrl«t  ton 

One"to"on* 


ERIC 


1 .    With  Pccri 

•  .    UM  t  th»o  tndlvlduoU  be  Abtc  to        the  %»mt  typ«         ilto  of  »yn6o1  »y»tOK 
•1  th«  i.1  Unti 

Should  on  Mplonitlon  of  ivitw  ui«  bo  Provided  for  1  titonoril 

c,  Vhat  kind  of  InforMtlon  nctsdi  to  bo  comnunlcotcd  {o,9<i  tmrQcncy.  gcnoroK 
•tcjT 

d,  Wh«rot<ni  tho  coftu«r»otlon  t«)(0  Ploco  (0,9*1  hoMO,  school  1  hu»<  ctc.)1 

Ull  1  thoro  bo  0  ncod  for  0  corryp%  coio  or  »troP  (*f  client  r»  oinbuUtnary } 
or  for  M^oolchbtr  JKkuntlnQl 
'  +     nr c  iv^r ■  '"y  ■ '       •nwf  qw  nvi  J      r*  11  r ict  1  DM  DOCB  on  CI  1  cm  ■  ao i  i  1 1 1  ci  i 

}      Inbfcaic  mi  tUt ioft 

0,    MMid  on  ojiPlOMtion  of  »y»tMi  uio  Ti>r  Mitenon  bo  htlPfulT 
to.    Wbuld  0  notKod  of  Qcttthf  ottontton  bo  holpfuJi 

c,  Cin  itrotv^loi  («<9,i  rcQulrtng  cholcoii  crMtln^  "poyoff^  »ltuotloni^  otc) 
Incr«tto  off«ctfvonoii  of  lyitOMl 

d,  Irtiot  typ«i  of  ItCAAi  ovtntii  octluttloi  oro  «Oit  i"tpOrtont  to  tho  clicnti 

4,     Get  actcntlon 

0.    WN«t  or«  tho  cft^l rooffltnti  of  uic,  oAd  w^t  conitroint»  doo»  thli  i«pc»ic1 
MMid  on  ottcntiofl  QottInQ  doutcc  nood  to  b«  o1b«oy»  auoMoblo  (luch  oi  for 
o«ftr9on;loi)  or  could  It  bo  o^oHoblo  only  ot  cortoln  tii»oi  (»uch  o»  whon 
tti«  clli  nt  If  in  bod)l 

0^    MMid  re«r9«Aliotlon  of  the  current  iVitwit  (0,9,.  C0t«9Orl«»i  (Mrti  of  »Po*ch. 
control  choroctori)  Jncrooio  ip^odl 

b.  Would  proctico  by  the          lood  to  Incrooiod  ipood  with  curront  or  proposed 
»yitOAl 

c,  MMid  tho  uio  of  Ior9of  lifkftilitic  unit!  (0,9,1  wcrdi  «r  Phro»oi)  Incrooio 
■poodi 

d^    Con  tho  uior  utUIio  oncodf'if  ich«M»  to  IncrMio  ipoodl    if         con  th« 
llitoncri  u»o  tho  tone  ichtnol 

Wbuld  »toro90  of  ■•■iv^oi  for  fotor  rooding  or  roPloy  Incrooio  ipo«d7 

0,     li  nood  for  9oMrol  u»o  or  «fl«r9«ncloi  ^lyt 

b.  Wbuld  pro '^record  ad,  toped  noiio^oi  bo  lufftcientl 

c.  It  thoro  0  itood  for  unMnltod  vocobutoryT 

d.  Uould  0  codfd  (TXT>}  lyitOA  bo  opproprfoto  9[V0n  cU«nti'  n««di  ond  equfP^nt 
of  "llitoo«ri''1 

Grou|» 

Whot  H  X\»  on^l rort"ir>t  (0^9.1  ■«b+lo9i>  ichool ,  *«rk)  ond  hhot  iP^clol  noodi 
do*i  thi  I  '^PQtol 

Hk^  1or9o  Or  loud  do«»  tho  output  nm^'  t«  b«1 

Aro  thoro  «ny  ipociol  choroctor  1  itict  of  tho  9f'OuP  lottl^  {0.9,1  toochor^i 
oldoti  lypibol  lyttoM  uiedi  ipodol  Ktivtt^oi)T  ^ 

d,    Ulll  tho  lyitOK  bo  movod  to  difforont  onvl romnonttl 

0,     1%  voUo  output  uioful  or  doilroblol 

0,     If  tho  pflrioo  it  In  0  'V^gulor'*  cfoitroofli  xhot  oro  tho  Mtlvltlot  thot  'n^ 
wivo  convoriotton  (0,9,1  rooding  oloudi  9roup  dficuiilon)l 

b,  Whot  oro  tho  topUt  covorod  ^n  clotti 

c,  Whot  klntii  of  vocobuloi^  or  tyflibol  lyito**  mlM  bo  noodod  to  PortUlPoto  In 
9rOi>P  cloiiroom  octlvltloil 

d,  Vill  £ho  mtofli  «0v«  /ro«  roo*  to  roo*1 

A.    AM  HandHrftin) 

1,    Hk^  much  Mrltin9  dooi  ih«  porion  no«d  to  doT 
1,    Whoro  hIII  tho  lyltom  bo  uiedl 
|,     tt  thoro  0  nood  tO  Incrooio  )o9lblMtyi 
U  thoro  0  nood  to  i'lCrMio  ipoodT 

5,  It  thoro  0  noed  to  roduco  poln  ond/or  fotlguol 

6.  Ii  thofo  0  itood  to  old  Poi1tlortln9  of  tho  body/on^h«rid  ond/or  Mrltln9 
ftotorioli? 

B     Awg'nvnt  or  raPUco  «rit)fk9 
«i  th  prifttod  output 

1  &«n«ro1 

0,    Oo*t  forPMt  (itfip  vi,,  colufun  vi,  pa9o)  AOttorl 

b,  It  ihoro  0  nood  fOr  portobllltyl 

c,  It  thoro  0  nood  for  oolorgod  choroctorti 

d,  it  okhor  Fncrootod  ipaod  Or  occurocy  (rolotlvo  to  curront  lyit**)  l"POrtoot1 
0,     It  0  trontront  vliuti  ditploy  dotVoblo  for    foodbock  ond/or  oditingi 

f.    MMid  «  pro'^ttorod  vocobulo^y  bo  dotlroblol 
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I      tdMing  And  CorrccUh^) 

•     Would  •  ftlfnpic  ^'crOftftcgT'  b«  ftufficicntT 

Woul<t  tn  error  deletion              •  corrcctttU  tVPcwrlttr]  iufftctT 
c>    Art  tdittn^  fctturct  ftuc^       ^n»rt,  ttcUte,  r^'^lK*  rv^lu^redl 

Bow  Aiuch  hofiirM^rlk  wi  1 1  KU*  p«rftOn  b*  dolng7 

M  the  ftyftttin  be  utcd  both  tt  hom«  And  At  tchtml  or  will  it  rtntftln  At  hoiiitT 

c.  Ui  M  th*  tMr«on          to  wofk  ind*P«ndcnt  1 VT 

d,  wtiAt  fonwt  do  the  •ftftignm«AU  h*v«  U.t»<  cftft*V«|  moHi  bocAk  fiM-ln)T 

•     Whtt  tvpet  of  chtrtcttrt  n««d  to  b%  printM             Utttrtt  mMib«rft«  tptcltf 
■nth  ftViMboU)T 

•  ,    brttbt  subject!  tr*  cov«r*d  In  tht  'UttroOnT 

b.    WU*t  ^vpet  of  wrltttn  •ftftl^MWOlft  tri  (lv«n  fh  th«  clM',rooMi7 

^>h*t  t>peK  ot  ^ctbu^tfV  U't»<  ^rdft«  Utttrt,  nwri>«rft)  trill  b%  n«td*dT 
d.     It  wrltttn  tcftt  ttVint  r*itulr*d7    If  >o^  vfhtt  tVP««  of  ttfttft  U-t^*  *hOrt 

•nftv«r,  tfue/f*l»,  pultlpl«  cholct)  will  b*  9)vtn7 
t.    WiH  th<  ftY/t«M  MDvt  fro*  cUftft  to  cU»7 

0.    \iM\  1on9  torn  fttor^o  b*  r*ituir«d  (thoriMl  print  dootn^t  Uftt»  («f>*tt 

prir.ting  or  pFkotocOpicft  do  Uftt)7 
b.    UM  1  tho  ftYftieiA       uftcd  In  only  oo«  ploco7 

What  typ^ft  of  vOcobuUry  trtl  1  b«  toquirod? 

C      hdthcnatlctf  htnrpulttion 

It  4  ftp«ciol  ft^mtt  cf  lovout  rc<)uirod  «uch  oft  for  lofig  divttton  or  milti- 
plicotion7 

b.  willbuHt-ln  coUuUtor  functtOAt  U.^.,       ~»  T<  Hi  t,  <iMn)  b«  r«4ulr«d7 

c.  If  ut*4  in  th*  cUfttrcNMi^  vfhot  or*  tho  tctdoafc  90«1ft  U»9'»  counting^ 
boftic  ortttMictic,  oduonccd  «Ath)7 

d.  Uil  1  th<  ftYftt«i*t  moT*  frOM  cUtt  fo  cU«ft7 

0.    Drflving^  P^t^^tlng^  firtp^ing 

0.^   What  tVP*  of  PlOtft  (o.g.,  n^y  lino  groph,  b«r  groph,  pit  cKart)  tvi  1 1 
r«4u 1 r#d7 

yin  MChanicol  or  tUctrlcol  drowingi  or  ftClM«#li«  roquirodT 
Uill  f r««-fOr*  or  crootiv*  drowlngt  ti^/or  ttiotchlngt  b«  r«quir«d7 
d.    UN  1  "coloring*'  (o.g,,  filling       or**  trith  •  co^Or)  b*  r«^utr«d7 
Uiti  prlntod  Oucput  bo  rffOuirod  or  un  vidoo  ditplovt  b*  utodl 

*iQtt%      U    Th«ftc  quettiont  or*  not  n«£Oft»rtly  mtondcd  to  b«  otkod  of  th<  client.    Mthor,  th<y  help  ttv*  OJiMiinvr 
rcfoto  mft4%  to  dcuico  charoctorlttict. 

2.    Th«»  quettfont  help  rolotc  tho  hlororchy  of  TobU  1  to  ftP4CKU  clloot  go«U  ord  tfii  lit.. 
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Table  3.  Information  Required  to  Validate  Candidate  Systems 

and  Strategies 

I.    Current  systems  used  and  their  deficiencies 

II .    Clie^it  goals 

A.  (General 

B .  Commun  ica tion 

C.  Others 

1.  Educational/vocational  setting 

2,  Living  environment 

III.  Skills 

A.  Physical  site   

1.  Pointing/keyboard  skills  ^  

2.  Array  size   ^  

3 .  List  switches  used  (size  and  type) 

B.  Cognitive/language 

1.  Symbol  type<6)   

2.  Array  size  

3.  Usage  level  (spelling^  reading^  utterance  size) 

4.  Selection  modes  (direct^  encoded) 

5 .  Vocabulary  arrrangement  ( alphabetical ^ topical) 

IV.    Candidate  systems  proposed 

Systems  Select  Output 

{ u  sud/d  t  sc )    mode  s  modes 

A.  General  use 

B .  Ed uc . / voc .  se  1 1  i ng 

C.  Living  situation 

V.    Strategies  proposed 

A.  General 

B.  Educational/vocational 

C.  Living  situation 


Notes: 

1.  This  table  cabi  be  used  as  a  planning/data  sheet. 

2.  An  additional  column  for  comments  is  helpful  in  Part  IV. 

3.  Systems  that  are  either  used  by  the  client  (used)  or  dls* 

cussed  (disc)  are  listed  in  Part  IV. 
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Sect  ion  8* 
Efficacy  of  Assessment  Flow 


Efficacy  of  Asse:ismeni  Flow 

The  efficacy  of  the  assessment  procedure  was  reviewed  along  two  lines: 
outcome  and  the  flow  of  the  procedure  itself •    A  breakdown  of  outcomes  for  the 
3^  subjects  who  received  recommendations  based  on  assessments  is  presented  in 
Table  K     It  should  be  noted  that  multiple  systems  were  often  recommended  and 
sometimes  only  part  of  the  recommendation  was  acquired  or  implemented*    Thus  a 
subject  could  be  included  in  two  or  three  areas  of  this  analysis.    For  example 
if  a  new  laptray  and  a  miniboard  were  recommencted,  but  the  funding  for  the  lap- 
tray  was  rejected  while  the  board  was  implemented,  the  subject  would  be  included 
in  moie  than  one  column  of  Table  1.    Approximately  82^  of  the  3^  subjects  ac- 
quired a  system,  device,  and/or  training  program  closely  resembling  at  least 
one  of  the  recommendations  based  on  the  assessment. 

\  Markov  Chain  analysis  (Palumbo,  1977)  was  performed  to  determine  the 
probability  of  moving  from  step  to  step  in  the  assessment  process.    The  goal/ 
priority  module  section  of  the  assessment  was  introc^uced  during  the  latter  part 
of  the  project  so  only  16  of  the  clients  who  received  recommendations  had  an 
assessment  section  that  included  goals  clarification.    The  Markov  Chain  picture 
In  Figure  1  reflects  this  lack  of  a  goal  assessment  section  for  a  large  per- 
centage of  clients.     Figure  2  shows  the  probability  of  moving  from  step  to  step 
with  the  goal  assessment  portion  removed.    The  analysis  indicates  that  the  pro- 
bability of  a  device  acquisition  as  an  outcome  of  the  current  assessment  ^roce* 
dures  is  high. 

Over  80^  of  the  recommendations  were  essentially  followed.    This  involved 
considerable  time  and  energy  on  the  part  of  significant  others.     It  required 
participation  on  the  part  of  third  Party  payers  or  construction  of  materials  by 
the  teachers,  therapists,  parents  or  other  involved  individuals.    Such  ^  high 
proportion  of  fol low^through  is  quite  unusual,  reflecting  partly  a  commitment 
Q       of  tiie  significant  others  to  the  children  and  partly  the  commitment  of  the 
Mffliffliffiffi'Hiin     schools  and  agencies  to  the  project. 
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Table  I 


Acqu I  red 
Device , 
System  or 
Training  Program 
Speci  f ied  in 
Recommendat  ion 
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Outcomes  for  Subjects  Who  Received 
Recommendations  Following  Assessment 


Acqui  red  Dev i ce , 
System  or  Train- 
ing Program  With 
Characteristics 
Speci  f ied  Under 
Proposed  Solution 
But  Not  Exactly 
as  Speci  f i  ed 
in  Recommendation 


10 


Acqu) red  a  Device , 
System  or  Program 
Uo*:  Spec  i  f  i  ed  in 
Assessment 
-OR- 

Acquired  Device,  etc. 
i  n  addi  t  ion  to  that 
Speci  f i  ed 


Progressed  to  New 
System  Fol lowing 
linptlementation 
of  Retomtnendation 
or  Proposed  Solution 


Did  not  Acqu  i  re 
Syscem,  Device 
or  Program 
Recoiiimended 
in  Assessment 
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Purpose 
of 

Recommendation 

Goal 

Clar r  fi  cat  ion/ 
Priori  ty 
Module 

■A7^ 

Proposed 
Solut ion 

Recommendation 

.32** 

Acqui s 1 t ion  of 
Device,  System  or 
Program  Specified 
in  Recomrnendation 
or  Proposed  Solution 

Fi  gure  I  * 

Probability  of  Proceeding  From  Step  to  Step  in  the  Assessment  Process 


Acqu ;  s  i  tion  of 

Purpose 

KOO 

Proposed 
Sol ut Ion 

.971 

Recommendation 

.82'* 

Device,  System  or 
Prog(*am  Spec  i  f  ied 
in  Recommendation 
or  Proposed  Solution 

of 

Recommendation 
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Figure  2* 


Probability  of  Proceeding  From  Step  to  Step  in  the 
Assessment  Process  with  Goal  Clarification  Removed 
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Section  9. 
Communication  Performance  Analysis 
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Communication  Performance  Analysis 

The  Communication  Performance  Analysis  (CPA)  was  intended  to  measure  the 
efficiency  with  which  subjects  used  their  communication  systems*     Its  principle 
measure  was  the  time  in  seconds  required  by  the  subjects  to  select  a  single 
vocabulary  element  from  their  systems.    Depending  on  the  particular  system,  a 
vocabulary  element  could  be  a  picture,  symbol,  phrase,  word,  letters,  etc*  Pro 
iect  staff  verbally  requested  subjects  on  each  trial  to  select  elements  or 
element  strings  which  were  within  t.ie  range  of  both  the  system's  and  the  sub* 
ject*s  capabilities.    Tocal  time  for  the  trial  was  recorded  and  was  divided  by 
the  number  or  actual  selections  {including  errors)  to  estimate  time  per  element* 
Correcting  for  errors  (by  dividing  the  total  time  by  the  number  of  correct 
rather  than  total  selections)  yielded  higher  element  times  but  analogous  results, 
and  therfore  will  not  be  reported.    Between  three  and  ten  trials  were  run  per 
system  depending  on  such  considerations  as  available  testing  time,  subject 
fatigue/attention^  **tc.    An  attempt  was  made  to  measure  performance  over  a 
period  of  one  year  following  system  acquisition  at  intervals  of  1,  3>  6,  and  12 
months,  although  due  to  a  variety  of  reasons  (subject  illness^  unavailability 
of  the  system,  scheduling  difficulties),  the  testing  intervals  did  tend  to  vary. 

Figures  1  through  7  present  CPA  data  for  seven  subjects  for  i-^om  at  least 
three  testing  session^  were  completed.    Subject  #12  was  tested  three  times  over 
a  period  of  one  year  on  a  communication  board/Light  Beam  Indlcalof  (LBI)  system. 
As  can  be  seen  from  Figure  1,  his  time  for  selecting  items  on  the  board  steadily 
increased  under  testing  conditions.    His  teacher  reports  steady  times.    The  in- 
crease in  time  during  testing  seemed  to  be  due  to  lack  of  motivation.  If 
teased  and  encouraged  enough  his  times  were  quite  rapid^  otherwise  they  were 
very  low. 

Subject  #57  used  both  a  Possum  Typewriter  and  a  mini"*board  containing  the 
^         vocabulary  elements  which  she  pointed  to  with  her  hand.    The  possum  had  been  in 
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use  for  about  a  year  before  the  project  started  but  was  abandoned  about  ten 

months  into  the  project.     It  was  used  with  relatively  high  efficienty^  however, 

it  required  spelling  skills  which  the  client  does  not  have.    The  mJni*board 

with  Blissymbols  system^uslnr  direct  selection  by  hand,  produced  slower  performance 

than  the  possum.    When  the  LBI  was  used  for  selecting  items  on  the  mini'board 

it  was  considerably  faster  {see  Fig,  2).    The  LBI  is  presently  under  consideration. 

The  data  for  Subject  #7t  are  shown  in  Fig.  3*  Using  ?  connnun icat ion  board 
system^  performance  was  generally  comparable  over  a  ten'month  period.  The  same 
may  be  said  for  Subject  Pl2  (see  Fig.  h)  over  a  1^-month  period  and  Subject  #79 
(see  Fig,  5)  over  a  I6"month  period. 

Performance  data  for  Subject  #75  is  presented  in  Fig.  6.    This  subject's 
primary  system  was  a  communication  board  used  with  either  a  headpointer  or  an 
LBI.    Although  at  initial  testings  of  these  systems  the  LBI  tended  to  be  used 
more  efficiently,  by  the  end  of  nine  months  both  interfaces  yielded  comparable 
performance. 

Subject  iS^IOI  (see  Fig,  7)  experienced  a  change  In  his  communication  board 
after  five  months.    Still  using  the  LBI  as  an  interface,  performance  was  more 
efficient  with  the  new  board.    This  was  not  an  unusual  occurrence,    A  number  of 
our  subjects  developed  multiple  board  use.    Others  showed  improvement  through 
additional  Items  being  added  to  their  boards.    This  meant  that  we  were  not 


dealing  with  a  static  system.    This  is  very  good  from  a  commun icat icn  point  of 
view  but  makes  it  difficult  to  perform  any  meaningful  timed  measures  on  systems 
fn  use. 

We  found  In  use  data  particularly  difficult  to  obtain.     If  the  subject 
makes  an  error  one  is  uncertain  if  it  is  a  cognitive  or  a  methods  error.  If 
methods  are  developed  just  to  evaluate  the  system,  they  may  differ  from  real 
use  methods  and  be  confusing  to  the  subject.    These  are  all  areas  which  wi'l  be 
excellent  for  future  study  and  use  of  creative  techniques  for  analysis. 
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At  the  outset  of  this  project  It  was  anticipated  that  communication  per-^ 
formance,  as  rneasured  by  the  CPA^  would  show  steady  and  possibly  substantial 
gains  over  the  time  subjects  were  using  their  systems.    Based  on  the  data 
presented  in  Figs.  I  through  7,  it  appears  that  this  expectation  was  not  met* 
Generally,  the  physical  skills  involved  in  using  the  communication  system 
remain  reasonably  stable  for  at  least  a  year  or  so  following  acquisition  of 
the  system.    Based  on  the  very  small  sample  slze^  these  results  must  be  treated 
with  caution.    Should  these  results  hold  up  in  further  research^  however,  this 
stability  can  serve  tv/o  Tunctions.     First,  it  can  be  used,  as  was  shown  above, 
to  compare  performance  on  alternative  systems.    Second,  it  can  be  used  to 
project  performance  estimates  over  a  year  period  from  early  performance  data 
on  system  use.     If,  for  example,  performance  after  the  first  month  or  two  Is 
below  some  carefully  considered  criterion,  one  might  either  want  to  intervene 
with  additional  skills  training  and/or  consider  an  alternative  communication 
system. 

It  is  also  iniportant  to  recognise  that  these  measures  reflect  only  one 
aspect  of  the  communication  system.    To  satisfactorily  evaluate  the  success  of 
the  communication  process,  a  variety  of  other  factors  need  to  be  considered* 
For  example,  although  physically  slow,  a  particular  system  may  allow  persons  to 
communicate  information,  thoughts,  and  ideas  which  could  not  be  convnuntcated 
before*    Also,  although  performing  the  motor  act  may  take  the  same  amount  of 
time  over  a  year  period,  the  person  may  have  learned  shortcuts  and  developed 
strategies  in  using  the  system  which  may  substantially  enhance  the  effective- 
ness or  richness  of  the  message  desired  to  be  communicated.     Further^  extra- 
communicative  effects  such  as  increased  feelings  of  self-worth/concept  or 
general  independence  are  not  measured  by  the  CPA  data. 

In  general,  then,  objective  communication  performance  measures,  while  use- 
ful  for  certain  purposes,  are  limited  and  should  constitute  only  one  component 


|^[^(^"    of  an  evaluation  of  cofr»muntcation  effect iv^i>e,9s. 
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Figure  1 
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Figure  2 
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Figure  3 
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Figure  k 
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Figure  5 
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Figure  7 
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Section  10* 
Device  Characteristics  Match 
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Device  Characteristics  Match 


A  ifMoI  of"  i+2  subjects  participated  in  our  research^    Nineteen  received 
augmentative  communication  systems  and  foUow  up  procedures.    The  others  did 
not  due  to  various  reasons.     Four  children  were  either  ill  or  moved  during  the 
project  and  could  not  continue*     Four  children  were  diagnosed  as  pretanguage 
:ind  recornrnendat  i  ons  were  made  regarding  devetoprient  of  cognitive  and  physical 
skills  which  might  lead  to  language  deve1opme.it  and  use  of  an  augtnentat  i  ve 
cofiwiunicat ion  sVstem  in  the  future.    Three  children  had  no  reliable  physical 
response.    Training  procedures  to  develop  a  response  were  recomrt^ended ,  One 
child  wa^  diagnosed  as  autistic  and  no  recommendations  were  made  since  treat^ 
wnt  for  autism  was  already  in  progress^    One  child  was  an  inappropriate  re- 
ferral.   The  family  wanted  aids  to  daily  livfng  rather  than  communication  assis* 
ttince.    Two  children's  recommendations  were  not  implemented.    The  first  of 
these  two  recommendations  was  for  a  teenager  who  ^'id  not  want  to  wear  anything 
on  his  head  and  the  recommendation  was  for  a  light  beam  indicator.    He  cannot 
use  his  hands  well  ard  insists  on  using  his  speech,  which  is  partially  intel- 
ligible only  ro  those  who  spend  a  large  amount  of  time  with  him.    The  other 
reconrtfnendation  was  for  a  microcomputer  and  the  funding  agency  felt  that  the 
gain  in  communication  abilEty  would  not  be  worth  the  cost,    A  secondr  less 
desirable  system  woi  implemented  in  this  case.    These  subjects  are  not  included 
!n  our  evaluation  of  devtce  adequacy.    Eight  children  are  in  the  process  of 
being  implemented  but  were  not  completed  in  time  to  be  included  in  the  data. 
Based  on  the  matching  technique  developed  in  the  project,  Table  1  was  drawn 
up  to  use  as  one  evaluatfon  method  for  the  recommended  systems  acquired  by  the 
nineteen  subjects.    This  table  has  an  analysis  of  a  few  subjects  to  show  how 
tht  technique  would  be  used* 

Each  major  set  of  columns  in  Table  1  represents  a  particular  capability 
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of  the  user  and  the  device.  Each  subject  is  represented  by  a  set  of  two  rows; 
the  top  row  identifies  the  capabilities  of  the  subject's  device  and  the  bottom 


row  represerts  tht;  subject's  own  capabilities.    Slash  marks  identify  t;x;stent 
capability.    Cross-hatching  signifies  the  curre^^^  state  of  use  for  each  <  Thus^ 
fi  device  may  be  able  to  accopwodate  at)  possible  symbol  systems  (all  boxes  are 
stashed)  tot  actually  is  programmed  with  pictures  (cross-hatched) <     Idea  ly^ 
the  cress-hatching  for  subject  and  device  should  correspond  to  the  highest 
ca^iability  of  the  subjects    Further^  it  is  desirable  for  device  capabilities  to 
exceed  subject  capabilities  in  some  cases  so  that  the  person  will  not  require 
a  new  system  as  he  or  she  develops  additional  skills.     In  the  case  of  client 
use,  mor**  than  one  set  of  cross-hatches  might  occur  in  some  cases  because  the 
client  may  use  multiple  aspects  of  the  system. 

Since  these  categories  are  developed  in  a  hierarchical  manner  as^d+*cussed 
in  Cook  and  Preszler  (1982)  it  is  most  essential  tha^  a  good  match  be  made  on 
the  first  few  areas  and  less  critical  as  you  continue  through  the  list.     In  ^ 
the  last  Item,  Physical  construction,  only  ore  feat^-f^e  (size)  is  considered. 
The  other  creas  mentioned  by  Cook  anci  Preszler,  which  include  weighty  safety 
find  flexibility  would  seem  to  be  on  a  difi'erent  scale  Stnce  the  Subject  would 
alwavs  recjufie  a  safe  device  and  certainly  prefer  a  flexible^  light  weight 
system  In  almos'  all  cases. 

The  subject  and  device  markers  csed  in  Table  1  mean  something  slightly 
different  in  each  category.     Under  symbology  the  slashes  indicate  what  symbol 
systems  the  device  or  system  is  capable  of  presenting  and/or  recording*  For 
the  subject,  the  slashes  indicate  what  symbol  system  or  systems  can  be  used  in 
a  functional  mann**r*;    Under  ohysjcal  selection  for  the  device^  the  slashes 
indicate  the  number  of  swi  tcfies  which  are  needed  or  can  be  used  to  operate  the 
vjIc'^,    for  the  subjectj  the  slashes  indicate  the  nutriber  of  switches  which 


be  used  to  reliably  make  a  selection.    Under  cognitive  selection  method 
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the  device  method  or  methods  by  which  the  system  can  access  vocabulary  is 
indicated.     For  the  subjects  the  method  or  methods  which  the  user  understands 
and  can  physically  use  is  shown.    Under  output  format  the  slashes  indicate  the 
output  capabilities  of  the  device  or  system.    For  the  subject^  the  slashes  in** 
dicate  what  the  user  understands  and  is  able  to  uie.    The  dot  indicates  what 
the  receivers  in  the  environment  need  due  to  cognitive^  physical  and/or  sensory 
di  <iobi  1  i  1 1  es,  and  envi  ronmental  goals  or  needs  (classroon  di  scussion,  wri  tten 
nissiqnements,  etc-).    Under  vocabulary  size  the  approximate  nutriber  of  items 
;;hich  the  device  can  display  is  Indicated  by  slashes.    An  m  with  the  slashes 
Indicates  multiple  arrays  must  be  used  to  get  this  number.    For  the  subject  an 
estimate  of  the  user's  total  receptive  vocabulary  is  shown.     Expressive  vocabu- 
l<5ry  would  of  course  be  a  more  pertinent  measure  but  this  is  usually  impossible 
to  get  until  after  the  system  has  been  in  use  for  a  period  of  time.     In  this 
case  the  marks  Indicate  the  total  nufriber  of  items  used  with  all  available  arrays* 
Under  vocabulary  manipulation  It  indicates  the  manipulation  processes  the  device 
or  system  has  available  for  use.    The  user  slashes  Indicate  the  processes  the 
user  is  capable  of  understanding  and  dealing  with  based  on  physical^  sensory 
and  cognitive  abllitfes.    Under  physical  construction  only  size  is  considered^ 
as  indicated  earlier.    The  slashes  indicate  that  the  device  can  be  readily  used 
under  the  noted  conditions.    For  the  subject^  the  necessary  or  most  desirable 
condition  requested  by    he  subject  and/or  significant  others  is  noted. 

E*ch  of  the  )9  subjects  was  analyzed  In  the  manner  shown  In  the  samples 
fn  Table  I,    The  results  are  summarized  In  Table  2. 

At  the  most  basic  level  the  system  must  have  characteristics  that  the  sub" 
iect  can  use*    Since  ;»I1  of  these  systems  are  presently  In  use,  this  basic  level 
of  rratcJ^ing  the  device  to  the  subject  needs  has  obviously  been  met.    This  level 
Is  not  addressed  in  the  tables.    The  more  pertinent  question  is:    Does  the 
system  allow  maximum  use  of  the  subjects*  abilities.    This  ts  the  question  we 
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wi  I  1  now  address. 

Compilation  of  the  results  provides  the  following  information.    There  is 
a  perfect  match  on  all  of  the  subjects*  symbol  systems.    All  19  are  using  the 
highest  level  symbol  system  they  are  capable  of  using.     In  addition,  15  of  the 
systems  indicate  room  for  growth  on  the  part  of  the  client  which  is  highly 
desirable  in  school  age  children  who  are  developing  and  changing. 

The  physical  selection  methods  show  a  match  for  16  subjects*    Physical  selec 
tion  ability  in  three  cases  was  above  that  which  was  actually  used.    One  of 
these  subjects  #i+8  is  physically  capable  of  using  a  larger  array  but  cannot 
deai  cognitWely  wfth  a  large  array.    This  would  indicate  then  that  this  fs  an 
appropriate  match.    Two  subjects  #132  and  #1^6  are  also  physically  capable  of 
using  larger  arrays  than  what  tliey  are  presently  using.     In  these  cases  the 
problem  is  motivation.    We  find  that  some  of  our  subjects  who  have  not  had  a 
communication  system  find  it  difficult  to  initiate  communication.     In  these 
two  cases  we  have  started  with  a  small  number  of  what  we  hope  are  pertinent, 
useful  i  ;;ems  to  encourage  initiation.    We  hope  to  add  more  as  the  subjects  begin 
to  initiate  conversation.     It  appeal's  then  that  at  least  17  of  these  are  perfect 
matches  and  that  the  other  two  may  be  a  perfect  match  depending  upon  whetiier 


Four  devices  have  capabilities  above  the  present  use  level  which  indicates  room 
for  the  Subjects  to  develop, 

Tht;  cognitive  selection  methods  show  a  perfect  match  for  II  of  the  19  sub- 
jects.   Eight  show  subjects  ability  above  present  use.    Although  time  encoding 
f         r  ng)  and  character  encoding  ere  cognitive)/  more  complex  than  direct 
selection,  they  are  not  necessarily  more  desirable^    Direct  selection  is  fre- 
■u^  Uly  the  most  rapid  system  and  would  be  the  selection  method  of  choice.  Only 
n  cases  where  the  persons  cannot  use  direct  selection  or  direct  selection  is 
slower  than  scanning  or  encoding  will  the  more  cognitively  complex  methods  of 


"  '^^'^n  or  encodina  he  used.     In  jlH  eight  cases  that  can  use  higher  methods 


one  agrees  ^vith  the  communication  initiation  strategy  adopted  in  these  cases< 


r 
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but  did  not,  speed  was  the  deciding  factor.    Two  of  these  use  computer  keyboards 
and  the  others  a11  use  communication  boards  from  which  they  make  direct  selec- 
tions.   The  systems  of  I6  subjects  do  offer  the  capabilities  above  that  being 
used  by  the  subject  so  that  there  Is  the  possibMity  for  chan^  if  needed.  It 
would  appear  then  cf.dt  these  are  all  perfect  matches.    Fortunately  we  work  with 
teachers  and  therapists  who  are  not  satisfied  with  just  a  workable  system.  In 
some  cases  they  indicated  dissatisfaction  concerning  the  speed  and/or  accuracy 
of  some  of  the  subjects'  systems.     In  these  cases  alternative  physical  sites  and/ 
or  selection  methods  are  presently  being  tried.     In  at  least  two  cases  (#12,  #)0l) 
we  believe  that  further  training  in  the  use  of  a  switch  may  lead  to  a  time  en* 
coding  (scanning)  method  which  is  faster  and  more  accurate  than  the  present 
direct  selection  method.    This  is  a  timely  reminder  that  we  sho*  Id  not  be  satis- 
fied with  what  looks  good  on  paper.  In  use  follow  up  is  vitally  important.  A 
system  may  be  usable,  as  in  these  cases,  but  still  not  meet  subject  and  receiver 
goals*    Training  and  reevaluation  is  an  important  step  to  determine  if  improve* 
ment  is  possible.    We  might  say  then  that  these  were  a  match  based  on  the  sub- 
jects'  level  of  performance  at  the  time  of  evaluation  but  that  recoimendations 
for  specific  training  may  lead  to  better  systems. 

Receiver  and  user  output  format  showed  only  one  case  where  the  device, 
receiver  and  user  all  agreed.     In  two  cases  the  device  ability  could  go  above 
the  use.     In  seven  cases  the  receiver  goal  was  above  use  and  in  18  cases  the 
client  ability  was  above  use.     In  both  the  cases  of  the  receiver  and  user 
apparent  mismatches  the  cause  was  a  desire  to  use  speech.    All  these  u^ers  and 
receivers  can  understand  speech  and  many  felt  it  was  the  most  desirable  mode. 
The  only  presently  existing  speech  output  devices  require  a  combination  of  phy- 
sical and  cognitive  skills  which  are    possessed  by  few  subjects.    The  subjects 
must  have  good  fine  motor  skills  or  understand  encoding.    Many  of  our  subjects 
lack  both  of  these  skills.    To  make  full  use  of  a  speech  system  reading  and 
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spelling  skills  are  also  needed  and  most  of  our  subjects  lacked  these  skills. 
This  would  then  indicate  as  good  a  match  as  can  be  achieved  with  present  tech" 
noloijy  but  would  indicate  a  real  need  for  speech  output  devices  which  can  be 
accessed  more  readily  by  non-readers  and  are  smaller  and  more  portable  for 
ambulatory  individuals. 

Vocabulary  size  shows  a  match  for  5  subjects  with  U  which  have  client 
ab? 1 1 ty  above  use  and  15  i n  whi ch  the  device  i s  capable  of  goi ng  above  present 
use.    This  would  indicate  that       are  mismatches  since  it  would  appear  that  the 
subjects  full  capability  is  not  being  used.    A  look  at  the  subjects  indicates 
the  following  reasons  why  they  are  using  a  smaller  vocabulary  size  than  their 
predicted  maximum.    Five  of  them  have  Jarge  picture  vocabularies  but  are  learning 


Bliss  or  reading  skills.    Their  systems  contain  the  material  they  are  learni 


and  are  used  as  teaching  tools  as  much  as  communication  systems.    A  picture 
conversation  back  up  system  is  advisable  in  these  cases<    Four  of  the  subjects 
have  large  vocabularies  but  are  not  motivated  to  initiate  conversation.  Small 
arrays  for  specific  situations  are  being  used  to  try  to  encourage  some  initia- 
tion.   Two  subjects  know  more  Items  than  they  can  cope  with  in  a  small  array^ 
due  to  cognitive/perceptual  problems^    Two  subjects  are  linited  by  their  physical 
problems  to  a  small  array.    We  are  presently  trying  to  find  ways  to  overcome 
th^se  linitations*    One  subject  is  ambulatory  but  must  tise  a  picture  system. 
He  can  only  carry  so  many  items  with  hin  at  a  time  which  limits  his  vocabulary. 
Some  of  these  problems  point  out  areas  for  research  regarding  systems  to  fit 
specific  needs ^  such  ds  portable  large  picture  systems. 

A  <>ummary  of  the  vocabulary  manipulation  Information  Indicates  that  H  sub- 
jects  have  a  perfect  agreement  between  client  ability  and  device  usc-^     In  eight 
>  toncfb  the  client  ability  is  ^^bove  what  is  being  used.    All  of  these  were 

\  i\   subjects  who  were  using  communication  boards^    They  Cnn  all  use  page  selec- 
tion but  were  not  doing  so.    This  is  probably  an  artifact  due  to  the  way  the 
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communication  systems  are  being  used-    The  majority  of  our  observations  are 
i^n  the  classroom  where  the  receiver  (the  teacher  or  therapist)  chooses  the 
subject  to  be  studied  or  discussed  and  thus  makes  the  board  selection  rather 
than  a  conversational  node  In  which  the  subject  makes  the  selection*    The  use 
of  page  selection  does  seem  to  be  an  important  feature  which  should  be  added 
io  these  in  order  to  give  the  user  more  independence  and  encourage  communication 
Initiation-    Sixteen  of  the  systems  had  device  abilities  above  those  being  used 
indicating  that  there  is  room  for  most  of  the  subjects  to  increase  the  complex- 
ity of  their  vocabulary  manipulation  methods- 

A  summary  of  the  device  size  information  indicates  that       systems  show 
agreement  for  device  size  and  subject  ability*    |,   nine  cases  the  device  can  be  used 
cit  a  level  above  that  of  the  subject,  meaning  that  the  device  is  more  "mobile*' 
in  terms  of  size  than  the  subject  presently  needs-    This  usually  medns  that 
the  system  could  bp  used  with  an  ambulatory  subject  but  the  user  is  not  ambula" 
tory-     in  five  cases  the  subjects*  abilities  are  above  that  of  the  device*  Two 
of  these  are  computers  which  are  fixed  and  the  subject  can  move  around  in  a 
vjheelchair-    The  versatility  of  the  computer  was  seen  as  being  important  enough 
to  warrant  its  use-     in  addition  the  subjects  both  have  alternative  systems, 
communication  boards,  which  they  use  in  other  situations-    One  subject  is  ambula" 
tory  and  uses  a  HandiVoice  110*    She  cannot  use  tt  as  she  walks  around  but  its 
classroom  and  social  group  use  seemed  to  outweigh  this  disadvantage*    She  uses 
signs  and  speech  in  oth***"  situations*    Since  neither  are  intelligible  to  strangers 
this  presents  a  problem-    The  HandiVoice  is  being  used  to  help  her  learn  to  read 
and  spell-     It  is  hoped  that  this  may  lead  to  the  use  of  an  alphabet  or  communi' 
cation  board  in  other  situation:;*    Two  subjects  use  large  communication  boards 
with  light  beam  indicators-    Because  ti^e  boards  are  so  large  they  are  not  wheel" 
chair  mountable*    The  solution  to  this  problem  would  be  smaller,  wheelchair 
mountabi e  boards  - 
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In  summary  it  appears  that  these  19  subjects  have  perfect  rnatches  in  the 
^vmbology  category./    In  the  physical  selection  and  cognitive  selection  cate- 
gories the  best  possible  match  has  been  made  since  higher  levels  are  not  neces- 
sarily better  in  terms  of  speed  for  cognitive  selections  TOthods  and  since 
rh>sft.oI  selection  is  hampered  by  the  subjects'  other  abilities  rather  than 
outside  constraints* 

tn  terms  of  receiver^  user  output  format^  the  major  restraint  to  more 
appropriate  matches  Js  the  lack  of  technology  and  ingenuity  to  provide  speech 
output  for  ambulatory  subjects^  picture  users  and  so  on* 

Mismatches  In  vocabulary  size  are  due  to  two  factors*     One^  lack  of  use 

of  multiple  boards  when  the  subject  is  capable  of  using  them^  is  easily  remedi- 

abte»    The  other^  lack  of  a  large  portable  picture  vocabulary,  is  less  easily 

remediated.     It  Js  ve^y  difficult  to  Presently  access  a  large  picture  vocabulary 

especially  if  the  subject  has  poor  motor  skills  and  the  pictures  need  to  be  large. 

In  eight  cases  maximum  vocabulary  manipulation  abilities  ar^  not  being  used* 

* 

This  can  be  remediated  through  making  multiple  arrays  and  instructing  stgnifi- 
corU  others  in  their  use ^ 

In  terms  of  size,  three  of  the  five  mismatches  are  dtve  to  the  present  level 
of  technology*    Portable  computers  with  the  complex  capabilitfes  required  by 
some  clients  are  not  yet  available  and  a  light  weight  portable  speech  synthesizer 
is  not  yet  commercially  available*    The  otiier  two  size  problems  involve  communi" 
c^Lion  ^,ord^  that  are  not  portable.    The^e  can  be  made  into  smaller  boards  and 
t-.r.-'S^^d  through  codes  for  each  board  to  overcome  the  problem. 

Ti^i'>  examination  of  in  use  data  has  provided  us  with  two  important  types  of 
I  n  fo^rnat  ton .    We  have  found  subject  capabilities  that  are  not  being  used  but 
i  t  the  system  or   jse  of  the  sys  t  ,^n»  is  si  i  gh  t  ly  mod  t  f  ted  ,  such  as  usi  ng 
if>lo  instead  of  single  arrays  when  the  subject  has  the  capabflity.    We  have 

found  areas  where  subject  capabilities  cannot  be  used  dtve  to  lack  of 
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technology^  such  as  the  lack  of  a  light  weight  speech  synthesl  ;5er*  This  Infor- 
nkition  should  be  of  value  to  engineers  and  scientists  working  Is  areas  develop- 
ing technology  for  individuals  with  disabilities. 
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Table  1 


Subject  and  device  or  system  capabM I t les  and  in  use  data 
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Cogni  ve 
Se I ect ion  hethod 


Key 
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Device  and  user  capability 
Use 


^      Receiver  needs 
m     Multiple  arrays 
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Device  and  user  capability 
Use 


^     Receiver  needs 
m     Multiple  arrays 
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Table  I     (continued  .  .  .) 


CI  lent 


Devi  cc 
or 

System 


Capabi 1 i  ties 


Vocabulary  Manipulation 


Phys  ica  t  Cons  true ti on 


S  imple 
Select!  on 


Use  of 
Con  trol 
Charac  t. 


Page 

Se  tec  t ion 


Ed  i  1 1 ng 


Fixed 
Posi  t  ion 


Wheelcha  i  r 
Houn table 


Hand 
Held 


75 


LB)/ 
Boaros 
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Device  and  user  capability 
Use 


•      Receiver  needs 
m     Multiple  arrays 
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Table  2 


SufTmary  of  subject  and  device  or  system  capabiltttes  and  in  use  data 


Characteristics 

System  a1 lows 
maximum  use 
of  subject*s 
abi  t  i  ties 

Haxi  mum 
Use  Ad- 
justed for 
actual 
ab  1 1 i  ty 

Subject's  theoretical 
abi 1 1  ty  exceeds  de- 
vice  prssently  in  use 

"Subjects*  actual 
abi 1 i  ty  exceeds 
device  capabi 1 i ty 
presently  in  use 

Device  capa- 
bility is 
above  present 
use 

Recei  ver 
goal  is 
above  use 

Symbology 

19 

19 

0 

0 

15 

Physical 
Sel ect  ion 

16 

19 

3 

0 

A 

Cogni ti  ve 
Sel ect  ion 
Method 

II 

19 

8 

0 

16 

- 

Receiver  or 
User  Output 
Format 

1 

1 

18 

2 

7 

Vocabulary 
i  i  ze 

L 

D 

Vocabulary 
Mani  pulati  on 

n 

11 

8 

8 

16 

Si  ze 

1A 

lA 

5 

5 

i 

A  subjects  ability  in  one  area  may  be  above  present  use  but^  due  to  other  factors,  that  ability  is  really 
not  the  most  desirable  or  usable*    For  example^  a  subject  may  be  able  to  reach  an  area  22"  x  28**  hut  becomes 
confused  when  more  than  four  piutures  *are  presented*    In  theory  the  person  could  select  from  a  large  array 
physically  but  cognitive  limitations  make  this  an  unusable  skilK 


Section  11* 

Perceived  Efficacy  of  the  (tecornmended  System 
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Perceivedt Efficacy  of  the  Recommended  System 


Introduction 

Using  a  quftst lonnal re  with  a  five  point  Likert-type  scale^  individuals 
(e.g.,  teachers,  therapists,  and  parents)  who  worked  closely  with  subjects  on 
the  grant  were  asked  to  rate  the  match  between  the  subject  and  the  communication 
system  recommended  for  the  subject  by  the  project  staff.    The  goal  was  to  obtain 
information  on  how  well  the  system  met  the  subject's  cJimiunication  needs.  The 
questionnaire  utilized  eight  major  categories;    general  system  characteristics; 
vocabulary  and  organization  of  content;  visual  and  auditory  clarity;  versatility; 
effort  and  fattgue;  set  up  and  maintenance;  storage  anH  portability;  and  other 
concerns.    Each  category  contained  *elevant  statements  *which  respondents  were 
asked  to  rate  using  the  scale.    A  one  on  the  scale  indicated  total  disagreement 
with  the  statement,  while  a  five  indicated  total  agreement.    See  Figure  I  for 
an  example  of  the  questionnaire. 

This  instrument  was  developed  through  input  from  the  project  staff  and 
utitized  concepts  for  intervie.  questions  developed  bv  Beukelman  et  aK(l98l) 
and  Aiello  (t980).    The  first  draft  was  also  submitted  to  Several  teachers,  par- 
ents, and  therapists  for  coirtments  on  content  and  length.    The  questionnaire  was 
then  revised  based  on  this  input.    The  final  draft  was  sent  to  parents,  teachers, 
therapists,  residAntiai  facility  personnel,  and  others  associated  with  20  of  the 
subjects  who  had  acquired  and  were  using  a  device/system  proposed  by  the  project 
staff. 

Resul ts/Dtscussion 

The  total  number  of  questionnaires  delivered  was  58,  whE  le  the  total  nuiTiber 
returned  was  ^2,  representing  a  72%  return  rate.    Of  the  kZ  returned,  39  were 
used  in  the  data  analysis.    Three  of  the  questionnaires  could  not  be  included 
because  they  were  j*turned  blank;  the  subjects  did  not  use  their  systems  in 
those  particular  settings  in  which  the  t  dividual  who  received  the  questionnaire 
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5dw  the  subject*    Of  the  39  questtonnaires  used*  7  were  received  from  parents* 
}y  from  teachers,  16  from  speech  therdpists*  2  from  dides*  and  I  from  d  physicdl 
therapist*    The  nutriber  of  actual  responses  to  each  item  sometimes  reached  ^6 
because  a  few  subjects  were  using  multiple  systems  and  some  respondents  rated 
each  system  separately.    Some  items  had  fewer  than  ^6  responses  because  respon^ 
dents  had  the  option  of  placing  a  zero  by  the  item  if  they  felt  they  did  not 
have  sufficient  information  to  respond  or  if  they  felt  the  item  did  not  apply. 
The  overall  analysis*  along  with  a  breakdown  of  results  by  type  of  system  are 
presented  in  Table  K 

Based  on  assessment  procedures  developed  under  the  grant,  10  of  the  subjects 
for  whom  questionnaires  were  returned  had  acquired  conwnuni catl on  board  systems 
(e.g.*  miniboards*  communication  books,  etc*).    Six  of  the  subjects  for  whom 
questionnai  res  were  returned  used  Light  Beam  Indicators  (LBTs)*  usually  in 
combination  with  boards.    One  of  the  subjects  obtained  an  Apple  II  Microcomputer 
and  one  used  a  HandiVojce  HC  110*    One  subject  received  a  switch  system  to 
operate  his  OUFCO  matrix*  while  another  was  using  a  Peppy  Puppy  toy  for  switch 
practice*    Two  of  the  subjects  for  whom  boards  were  acquired  also  received 
recommendations  for  signing  as  a  second  option.    Ttnally^  one  subject  who  used 
an  LB  I  was  also  trying  out  a  manual  scanning  system  with  her  yes/no  response. 
Because  there  were  few  systems  other  than  communication  boards  and  LBl's*  the 
number  of  responses  to  items  for  these  other  systems  was  low.    Therefore*  the 
following  discussion  concentrates  on  the  responses  for  three  types  of  client- 
system  roatches  (overall*  communication  boards*  and  LBI's)  for  the  eight  cate- 
gories on  the  questionnaire.    The  results  for  other  systems  are  included  in 
Table  1^  but  are  not  discussed. 

In  addition  to  the  nutriber  of  responses  per  item  and  item  means  and  standard 
dev^iations*  the  standard  error  of  the  mean  for  each  item  is  presented  in  Table  1 
for  overall  systems*  communication  boards*  and  LBl's.    The  numbers  of  responses 
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for  other  systems  were  not  large  enough  to  warrant  calculation  of  the  standard 
error  for  responses  concerning  those  systems.    The  standard  error  of  the  mean 
gives  an  estimate  of  how  much  '^conf  i  dence'^  can  be  placed  in  that  mean.  Assuming 
a  normal  distribution,  a  mean  response  to  an  item  ha^^  a  3S%  chance  of  occurring 
^(       within  an  interval  that  is  either  two  standard  error  units  above  the  reported 
mean  or  two  standard  error  units  below  it.    For  example,  the  overall  mean  for 
item  la  is  3*67  and  the  standard  error  of  the  mean  is  ,17^    In  95  out  of  100 
instances ,  a  mean  for  thi  s  i  tem  wi 1 1  f a1 1  in  the  range  between  3*  33  and  4.01 , 
Since  even  3*33  is  a  response  toward  the  agreement  end  of  the  scale,  it  can  be 
said  that  most  people  would  agree  with  the  statement  that  the  current  system  is 
satisfactory* 

Most  of  the  items  discussed  under  the  following  categories  are  those  that 
had  particularly  high  or  low  means,  or  were  especially  important  within  that 
category  as  indicators  of  perceived  efficacy  of  the  system.     It  should  be  noted 
that  low  scores  are  positive  responses  in  some  cases  depending  upon  how  the 
statement  was  worded.    This  was  done  for  two  reasons:    some  ideas  were  clearer 
when  presented  this  way  and  it  is  a  check  on  the  respondents^  accuracy. 
General  System  Characteristics 

The  mean  response  to  item  la  overall  ^nd  for  communication  boards  and  LBI's 
was  above  3*00,  indicating  that  respondents  were  satisfied  with  the  system 
recc^mended  by  the  project  staff.     Items  Id  and  1j  also  received  high  ratings 
overall  and  for    ommunicatfon  boards.    Respondents  felt  that  the  subjects  were 
using  the  nost  appropriate  physical  site  to  control  their  systems  and  that  the 
instructions  for  the  systems  were  simple  and  easy  to  remember.    The  positive 
response  to  Id  may  reflect  the  Increasing  accuracy  of  the  physical  assessment 
procedures  developed  under  the  grant.    Given  that  the  majority  of  recommended 
systems  were  less  sophisticated  devices  (e.g,,  boards,  LBI*s),  the  response  to 
Ij  is  not  surprising.     Item  Ij  was  also  highly  rate^  for  LBI's. 
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The  Item  receiving  the  lowest  rating  in  this  category  for  all  three  types 
of  systems  was  1h»  which  asked  whether  or  not  the  user  was  adapting  to  a  less 
than  desirable  device*    A  low  rating  here  may  signify  that  most  respondents  felt 
the  devices  in  use  were  acceptable* 

Item  If  was'^particularly  important  in  that  it  asked  whether  the  recormnended 
system  had  enhanced  the  user's  communication.    The  rating  for  this  Item  was 
over  3*00  for  all  three  types  of  systems*  and  was  highest  for  the  LBI*s*  Most 
respondents  probably  felt  that  the  system  had  enhanced  communication  to  a  certain 
extent »  but  that  there  was  room  for  Improvement* 
Vocabulary/Organization  of  Content 

Responses  for  all  three  systems  were  highest  for  Item  2b  and  lowest  for 
item  2c  in  this  category,     {It  should  be  noted  that  only  9  out  of  \k  respondents 
felt  these  items  were  applicable  to  LBI  systems*) 

Respondents  indicated  that»  while  the  organization  of  vocabulary  content 
IS  sat isfactory»  the  size  of  the  vocabulary  Is  usually  not  large  enough.     It  is 
important  to  keep  in  mind  that  ^ize  of  vocabulary  may  be  limited  by  the  subject's 
present  physical  and/or  cognitive  skills  and  may  not  be  a  product  of  the  device 
which  Is  matched  as  closely  as  possible  to  those  skills* 
Visual/Auditory  Clarity 

Item  3a  received  high  ratings  overall  and  for  coinmunication  boards.  Users 
of  these  systems  apparently  can  see  and/or  hear  messages  produced  on  the  device* 
Although  It  was  above  3*00,  the  rating  for  3a  was  not  quite  so  high  for  LBI 
users*    The  LBI  is  difficult  for  some  users  to  track  and  may  become  **lost'*  in 
the  environment.     It  Is  also  difficult  to  see  under  certain  lighting  conditions* 
Items  3b  and  3c,  concerning  the  ability  for  listeners/receivers  to  see,  hear, 
and  understand  received  **neutral**  (e*g*  ,  X  ^  3*00)  ratings  for  the  LBt*  In 
comparison  with  the  high  overall  and  communication  board  ratings.  It  appears 
that  receivers  of  LBI  messages  are  somewhat  less  satisfied  with  the  clarity  of 
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the  communication.    Once  againt  thts  may  be  a  product  of  the  "ambiguity*'  of  the 
LBt  should  the  user  and/or  receiver  lose  track  of  its  position. 
Versat  1 1  i  ty 

Ratings  in  this  category  tended  to  be  somewhat  low  for  all  three  systems, 
especially  for  items       and  ^d,  which  had  to  do  with  modifying  systems  to  meet 
future  needs  and  initiating  conversation.    Responc^^nts  are  not  satisfied  with 
the  systems*  capabilities  when  >t  comes  to  initiating  conversation*    For  example, 
the   devices  may  not  allow  initiation  because  the  users  cannot  independently 
activate  or  access  them.    Respondents  also  Indicated  that  current  systems  would 
require  modification  to  fneet  future  needs*    The  highest  ratings  In  this  category 
occurred  for  item  ^a,  signifying  that  recommended  systems  could  be  used  In  various 
places  and  situations.    This  rating  was  highest  for  communication  boards/books, 
which  are  particularly  versatile  devices  with  regard  to  setting/situation* 
Effort/Fatigue 

The  ratings  for  both  items  in  this  category  were  low,  indicating  that  the 
recommended  systems  do  not  require  an  unreasonable  amount  of  effort*    The  rating 
for  item  Sb  was  especially  low  for  communication  boards*    Users  do  not  experience 
much  fatigue  when  using  this  particular  system. 
Set  Up/Maintenance 

Ratings  for  all  three  systems  in  this  category  were  exceptionally  high  for 
items  6a  and  6b.    Respondents  felt  that  the  systems  were  easy  to  set  up,  take 
down,  and  maintain.    In  addition,  item  6c  received  low  ratings  across  all  types 
of  systems  K»ading  to  the  conclusion  that  the  recommended  systems  do  not  break 
down  too  often.    There  are  several  possible  reasons  for  this  conclusion*  The 
first  is  that  most  of  the  systems  were  simple,  requiring  little  maintenance, 
short  of  changing  the  light  and  charging  the  battery  on  the  LBI.    (There  have 
been  sorne  valid  reports  that  the  LBl  lightbulb  burns  out  frequently,  but  these 
do  not  seem  to  be  reflected  tn  the  ratings.)    Maintenance  of  communication 
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boards  is  easy  e.g.^  )F  they*re  lamtrt^ted^  they  can  be  wiped  off  and  a  new  ono 
is  usually  not  difficult  to  make  if  necessary* 
Storage/Portabi  t  i  ty 

The  ratings  for  att  systems  are  high  in  this  cateogry  for  items  7a  and  7c 
indicating  that  the  systems  are  easy  to  sto^^e  and  sufficiently  portable.  The 
ratings  for  item  7b  are  low  across  alt  three  types  of  systems,  thus  the  recommended 
devices  do  not  appear  to  interfsre  with  other  activities.    These  findings  are 
not  surprising,  once  again  given  the  simplicity  of  the  devices. 
Other  Concerns 

The  ratings  for  all  three  systems  were  high  for  Item  8b  in  this  category* 
Most  respondents  felt  that  the  recommended  system  does  things  that  previous 
systems  did  not*    The  ratings  for  6c  were  low,  Indicating  that  the  previous 
system(s)  could  not  do  things  the  recommended  system  does.     In  other  words,  the 
respondents  felt  that  the  system  acquired  through  the  project  did  more  than 
[.revious  systems*     I  tem  8d  also  received  somewhat  high  ratings,  which  signalled 
a  desire  for  a  system  that  does  even  more  than  the  current  system  is  doing. 


The  majority  of  responses  on  the  questionnaire  indicate  that  respondents 
believe  the  corri.unication  systems  recommended  by  the  project  staff  are  effective* 
Areas  where  respondents  indicate  some  dissatisfaction  included:    vocabulary  size, 
versatility  of  the  system,  and  initiation  of  conversation. 


Summary 
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Swwnary  and  Conclusions 

The  project  demonstrated  that  it  is  possible  to  assc^ss  non^ora)  clients' 
abilities,  needs  and  goals  with  3  series  of  interviews  and  procedures  designed 
to  determine  the  most  ^ippropriate  symbol  system^  physical  selection  node  and 
site,  cognitive  selection  mode,  output  format,  vocabulary  size  and  vocabulary 
manipulation.    This  in  turn  (nay  be  matched  to  devices  or  systems  which  have 
been  defined  in  the  saiw  terms.    In  addition  the  factors  of  size,  weight,  safety 
and  durability  need  to  be  determined  for  each  device  not  only  to  determine  its 
ori gi nal  usabi 1 i  ty  but  its  long  term  use  and  rell abi I i  ty. 

Two  factors  which  were  not  given  much  attention  at  the  beginning  of  the 
project  bjt  which  became  increasingly  evident  as  work  progressed  were  that 
multiple  systems  are  the  rule  rather  than  the  exception  and  that  systems  of 
srhool  age  children  must  be  flexible  and/or  exchangeable  since  increased  use 
and  training  frequently  lead  to  changes  in  the  system  or  the  need  for  new  devices. 

Our  work  indicated  two  pressing  needs  in  termb  of  devices^    One  is  a  system 
that  prints  pictures,  line  drawings,  Rebus  symbols  or  some  similar  symbols. 
Picture  users  can  only  use  transient  visual  communication  at  the  present  tift»c 
Printed  pictures  would  allow  for  permanent  visual  communication  which  would 
allow  the  user  to  construct  a  message  when  the  receiver  is  absent  and  convey 
the  message  at  a  later  time.    The  other  obvious  need  to  us  was  for  a  smaller, 
1i(]hter  weight  speech  synthesizer.    We  h^d  sone  ambulatory  clients  with  a  real 
need  for  spoken  communication  who  found  the  present  speech  synthesizers  too 
bulky  and  heavy  for  convenient  use. 

This  research  has  stimulated  a  number  of  projects  and  research  Ideas  which 
we  are  presently  rn  the  process  of  writing.    There  are  others  we  feel  need  to 
be  done  but  we  have  not  proposed  to  undertake  them  at  the  present  time.  Six 
which  we  are  presently  writing  include  the  following:    a  home  '  tudy  program  for 
speech  pathologists  in  assessment  of  non'oral ^^t ients  and  recommendations  for 


2. 


systems;  available  assistive  devices  and  methods  for  mainstreaming  children 
with  disabilities  in  kindergarten  through  the  twelfth  grade,  identification 
and  study  of  non"oral  children  v^o  initiate  and  those  who  do  not  initiate 


tors,  development  of  a  sealing  clinic  in  order  to  study  its  influence  on  com- 
munication and  the  use  of  other  assistive  devices,  development  of  3  theory 
regarding  the  components  of  communication  devices  and  computer  simulations  of 
them  in  order  to  determine  systems  not  presently  used  which  may  be  developed 
in  the  future  and  the  usefulness  of  such  components  in  assessment,  and  finally 
the  investigation  of  the  possibility  of  the  development  of  "language  prostheses,*' 
that  is,  programs  which  not  only  replace  speech  but  may  aid  or  replace  certain 
language  functions- 
There  are  certainly  a  number  of  other  research  projeCLS  which  could  con" 
tinue  from  here.  The  work  we  began  in  evaluation  of  prelanguage  skills  of  the 
non-oral  needs  much  more  attenticr^.    Our  theories  and  procedures  need  to  be 
further  tried  and  questioned. 

We  look  forward  both  to  our  own  new  directions  after  this  and  to  thoSe 
of  others  Interested  in  the  co    unlcation  of  the  non-oral* 


conversation 


procedures  to  make  non^i ni ti ators  into  initia 
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(Revised  t2/23/8l) 


Client  it 
Date 


Exafniner 


ASSISTIVE  DEVICE  CENTER 
Catifornia  State  University,  Sacramento 
6000  J.  Street^  Sacramento^  California  95819 


Initial  Evaluation 


Interview 


Date  of  Birth   Sex  School 


Respondent(s)    Relationship 


Locat  ion 


I ♦    Reason  For  Referral 

A.    Check  and  rank  order  those  tasks  for  wh'ch  assistance  is  sought^  If 
other  than  communication^  indicate  how  or  whether  these  functions 
are  currently  being  performed. 

Rank        Function  Current  Funct loning 

a .    cooMnun  1  ca  t  i  on  •  ^ 

educational  access 


c^    envi  ronmental  control 
(home  safety) 

d*  mobility 

e.    Job  access 


6.  K    Are  you  familiar  with  any  devices  in  this/these  area(s)7 
2.    Do  you  have  a  preference  for  any  particular  system(s)7 

m  . •  343 


1 1 .    Functional  Physical  Abilities 
A.    Nature  of  Disability 

l.a*    What  is  tlje  nature  of  the  disability? 


/ 


b.    Has  improvement  occurred  or  is  some  expected? 


2. a.    Does  the  person  ever  lose  contact  with  his/her  surroundings? 
If  yes#  describe. 


b.    Is  the  person  easily  distracted  by  people,  visual  stimuli, 
noise,  etc.? 


3. a.    Does  he/she  have  a  preferred  side  for  hand  or  foot  use? 


b*    Over  wha'  part  of  the  person's  body  does  he  or  she  have  the 
best  control? 


Best  Control  SI te 


Are  any  medications  presently  being  taken? 


5.    Is  the  person  subject  to  seizures? 


6.    Does  the  person  experience  choking  or  oth^r  problems? 


7*    Has  the  person  had  any  recent  medical,  surgical  or  dental 
procedures? 
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8^    Are  any  medica),  surgical  or  deitta)  procedures  planned? 


9^     Is  the  person  receiving  any  therapy? 


10.    Do  any  of  the  following  reflexive  behaviors  Interfere  wl th 
performance? 

Startie: 

Asynwnetrical  tonic  neck; 
Others: 
B.    Device  History 

1^     Indicate  whether  the  person  has  had  ^ny  experience  with  other  assistive 
devices^ 

Has  Ever  Used  Still  Using  Will  Be  Acquiring 
(check  If  yes)      (check  if  yes)      (write  in  date) 

a.  manual  wheelchair  ,  

b.  powered  wheelchair       

crutches       

glasses     

e.  hearing  aid    _ 

f .  brace (s)  speci  fy 

part(s)  of  body       

g.  arti f icial  I imb(s) 

specify  part(s)  of  body     

h.  cCfnmunication  (type- 
writer,  cornmunlcatlon 

board,  etc*)       

i.  other      .   

specify  
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\f  the  person  uses  a  wheelchair,  answer  the  foljowing: 

a.  Can  he/she  independently  transfer?    (i.e.,  to  a  chair  or  to  a  bed.) 

b.  What  percentage  of  time  is  he/she  tn  the  chair  and  what  percentage 
of  time  is  he/she  out  of  it?    Does  this  vary  in  his/her  environment? 

c.  \i/here  is  the  person  when  he/she  is  out  of  the  wheelchair?    (i.e.,  on 
the  floor,  sitting  in  cha(r) 


d.     If  the  wheelchair  is  powered,  what  is  the  interface  (control  mechanism) 
and  where  is  it  located? 


Presently  Used  Interface 

Body  Site   

Interface   

Location 


e.    Does  the  wheelchair  have  any  modifications  (e.g.,  pads,  head  restraint;*, 
lapboard,  etc)?    If  so,  list  them. 


Percept  i  on/Kemory 

I. a.     Is  the  person  aware  of  his/her  orientation  in  space?    For  example, 
can  the  person  ^'mirror"  other  movements  by  moving  those  parts  of 
his/her  body  which  can  be  controlled? 


b.    Does  the  person  explore  his/her  environment  by  touching  things 
within  reach?    What  does  he/she  like  to  touch? 


c.    Does  the  person  like  to  be  touched,  rubbed,  patted,  etc.,  or  Is  he/she 
hypersensitive?    For  example,  does  the  person  react  negatively  to 
being  touched? 

*2.a.    Are  there  any  known  visual  problems?    yes    no   

b.    Has  the  person  had  a  recent  visual  examination? 

If  so,  when?  By  whom?   
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Results 


Forinal  Infcrmal 
Assessment  Assessment 


Field  of  Vision  Yes    Ho    Yes    Ho 

(Within  Normal  Limits) 

Evidence  of  Perceptual  Deficits 
(Does  person  see  tilings  out  of 

order,  bacl^wards,  etc*)  Yes    Ho   Yes    Ho 

Acui  ty 

(Witliin  Normal  Limits  Yes  Ho  Yes  Ho 


d-    Is  It  easier  for  tlie  person  to  worl^  wftfi  Items  In  Isolation  or  small 
groups  rather  than  a  larg«*  array? 


*3.a.    Are  there  any  l^nown  hearing  problems?    yes  no 

b.  Has  the  person  had  a  recent  audtologic  examination? 
If  so,  when?    By  whom?   

c.  Results 


Formal  Informal 
Assessment  Assessment 

Evidence  of  Perceptual  Deficits 
(Confusion  of  similar  words- 
cat/hat,  etc*)  Yes      ^      No   Yes    Ho  ^ 

Acui ty 

(Within  Normal  Limits)  Yes     ^      Ho     ^      Yes    Ho  _ 

^.    Are  you  aware  of  any  memory  problems?    If  yes,  describe^ 


Any  Items  of  Hote  Regarding  Sensory, 
 Acuity,  Perceptton>  Memory 


III.    Educational/Social  Experiences 

A.    Ho^'  long  has  the  person  been  !n  school?    How  many  schools  has  he/she 
attended? 
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6.    Does  this  person  Interact  with  people  !n  various  situations? 


Comments 


Comments 


Hofl>e   

School 

Therapy 

Camp 


Shopping  _ 

Travel   

SportI  ng 
Act  I v) ties 

Other 


C.    Do  any  people  In  the  environment  have  physical,  cognitive  or  sensory 
problems  that  may  interfere  with  communication?    If  so«  describe^ 


0.    If  the  person  Is  in  scfK>ol«  give  a  summa  y  of  the  educattonal/soclal 
goals  as  stated  In  the  lEP? 
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If  applicable,  please  list  two  or  three  specific  go^Is  other  than 
communication  (e.g.,  vocational,  academic,  p-^wement) 


2. 
3. 


tV.    Can  the  person  Intentionally  Indicate  wants*  needs  or  ideas  (e.g.,  Unir- 
tentlonally  grimacing  to  express  pain  vs^  looking  or  pointing  at  things 
he/she  wants,  etc)? 


If  person  can  indicate  go  to  Conimunication  Interview^ 
If  person  cannot  Indicate  90  to  Prelanguage  Interview. 


Check  Interview  $ei^i;t« 


Co!W?tjn*C5t  ion 
Prelanguage 
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*These  Items  were  modified  from  those  used  by  Project  TEACH  a  joint  project 
M..^nM<  ''tfi/  ^fKr)n)<  »nH  itn t '-ars i  f V  of  Tennessee. 


ASSISTIVE  DEVICE  CENTER 
Communicatrpn  Interview 


Exami  ner 


Past/Present  CoffyTn,nic^tion  Systems 


Tvpe  of 
System 

Used  in 
Past 

Used  Mow 

Anticipated  Use  or 
Currently  Being  Trained 

COMHENTS 

f ati ' )  express i on 

eye  movement 

gestures 

poi  nti  ng 

Yes/no 

s Igni ng 

speech 

communi  cat  ion 



tVD  i  no 

wr  i  ti  ng 

Others 

i 
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IK    Current  CoiTwnufiication  System  Description 
System   


Category 

Pa rameters 

Descri  pt  ion 

Comments 

Input 
Symbols 

Type 

N, 

Size 

Cyjimnl  ^  cviw\b  1  c 

Tntlf  1  A  llTA  t  1  ntl 

(categories,  topic* 
(irammatical) 

Non'Scan 
Select 

Cod  i  nq 

Array  Size 

Target  Size 

Array  location 

Scan 
Select 

Array  Size 

Array  location 

Swi  tch  number  and 
*  function 

Switch  typ' 

Switch  location 

Cod  i  ng 

Output 
Hode 

Transient  Auditory 

Audi tory  Memory 

■ 

V 

Transient  Visual 

Long-term  Visual 

Output 
Symbols 

Type 

Size 

\ 
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III.    Symbol  System 

A»    Can  the  persjn  recognize  numbers  and/or  letters?    If  so^  which? 

B.    Has  the  person  recently  had  any  of  the  fot lowing  tests? 

TEST     SCORE     PATE     WHERE  TESTED 

(if  need  to  send 
for  scores) 

PPVT  (or  any  receptive         

vocabulary  test) 

TACL  (or  any  receptive 
grammar  test) 

Reading         

Spel  I  i  ng 
Other: 


C.  I.    Does  the  person  read  and/or  spell  functional  words  above  his/her 

tested  grade  level?    If  so^  which  ones? 

2.    Does  the  person  spell  phonetically? 

3^    Can  the  person  select  the  initial  letter  of  a  word? 

Does  the  person  know  any  Bliss^  Re6us  or  other  symbol  systetn? 
I  f  so^  what? 

S*     Does  the  person  use  or  do  they  need  to  use  punctuation  symbols? 

D.  I.     Does  the  person  put  more  than  one  symbol  together  to  express  an 

idea?    If  yes: 

a*    How  many? 

b.     In  what  way  (n.g.  adult  grammar^  telegraphic,  modifier  +  noun* 
etcO?  examples.     Is  it  spontaneous  or  only  with 

prompting? 


2. 


Do£*s  thj&  person  express  the  various  sentence  forms  such  as 
commands*  questions,  etc.?    If  yes,  do  they  do  so  spontaneously 
or  with  prompting? 


Present  Abi I i ties  in 
Grammatical  Structure 


IV.    Content  and  Method 

Can  the  person  reliably  communicate 
do  so? 

YES 

Attract  Attention 

Pain,  Anger^  Discomfort   

Happiness  or  Excitement   

Frustration  ^ 

Hunger  or  Thirst  ^ 

Refusal  ^ 

Toileting  needs   

Tiredness  or  8ored^   

Choice  Among  Items 
(i .e.  what  they 

want  to  eatJ   

Relating  past 

events   

Relat  *  ng  future 

events   

Other; 


the  following  and  how  does  he/she 
NO  METHOD 
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5. 


V.    Attention  and  Hotivation 

A.    i.    What  tasks  does  the  person  attend  to  most?    For  how  long? 


2^    Would  you  anttcipate  that  this  person  would  have  difficulty 
staying  on  task  during  testing? 


B.    I.    If  the  person  is  not  understood*  what  ts  hts/her  reaction? 
For  example*  does  he/she  cry»  pout*  givcup*  elci 


2-    How  oftftrt  Loes  this  happen  and  with  whom? 


VI .     Communication  Goa^s 

Please  list  two  or  three  specific  tas\s  that  should  be  enhanced  by  a 
communication  s>stem  (e.g.«  taking  spelling  test,  relating  feel ings) . 

A.  

B.  
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Revised  8/2D/8I 
Client  a 


Date  

Examiner 


ASSISTIVE  DEVICE  CENTER 
valifornia  State  University,  Sacramento 
6000  J,  Street,  Sacramento,  California  95819 


Initial  Evaluation  Form 


Assessment  Section 


Motor 

A.  Grasps 

K    Finger,  hand  and  wrist  movement 

a.    Check  the  following  finger/hand  movement  functions 
for  both  the  right  (R)  and  left  (L)  hands.  For 
numbers  I,  1  (or  2a)  and  3t  place  the  object  on 
the  table  and  ask  the  person  to  hand  it  to  you. 
If  the  person  cannot  pick  the  object  up,  then  hand 
it  to  him  or  her.    For  numbers  4,  5  and  6,  hold 
the  object  in  a  comfortable  location  oriented  as 
shown  and  ask  the  person  to  grasp  it,  move  it  from 
front  to  back  and  side  to  side,  and  release  it. 
For  number  7t  place  the  push  button  on  the  table 
and  ask  the  person  to  press  it.    Place  a  number  in 
the  box  as  fo)Iows:     l*poor,  2-fair  and  3'90od. 
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R  L 

Grasp  DD 

Release  □a 


Palmer 

Comment 


R  L 

Grasp 
Re  I  ease 


R  L 

Grasp 

ReleasedO 


9  UUral 

mine  n  t 


Grasp  □  □ 
Release 


Cylindrical 
Comment 


R  L 

Grasp 
Release 


R  L 

Grasp  O  IlD 
Release 


Comment 


R    L  7 

Grasp     D  □ 
Release 


Spherf cal  Comments 


Press 


R  L 

Grasp     □  □ 

t  _  _ 

Release  D  D 


Comnents 
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B.  Range-Hand 

Present  hand  range  sheet.    Locate  the  sheet  with  the  client's 
midline  centered  on  square  #8, 

The  squares  are  numbered  and  each  corner  is  lettered  as  shown-  The 
targets  are  the  corners.    Use  the  sequence:    touch  the  square  then 
lA/lB/lC/lD  and  repeat  for  al)  squares  within  the  person's  range. 
Circle  locations  reached^    For  childrent  it  may  be  necessary  to  use 
the  smaller  (foot)  range  sheet- 
Compare  your  impression  of  the  time  required  to  reach  the  square 
(tracking  time)  to  the  time  required  to  move  among  the  corners 
B«  C,  D  (select  time). 


Use  the  distance  table  to  fill  in  the  following  block- 


Left  Hand 
Furthest  reach ;  ' 

Closest  reach:   * 

Max,  I  eft  reach;   * 

Max»  right  reach:  ' 

Tracking  vs  select  time 


Right  Hand 


**    Client  preference  for  location 


'*    Left  hand 


Riqht  hand 


Right  Hand 


CO      c  i> 


C  0    I    C  0 


[ifiErEi: 


CO       C  D 


C  0    I    C  0 


Bod/ 
Cent«^rt  ine 


tody 
Center I Ine 
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C.     Body  Part  Movement  and  Control 


For  cdch  niuvtment  requested  place  a  +  (present)  or  -  (absent)  in  the  appropriate 
column^  Note  whether  required  movement  can  be  initiated  (l)»  controlled  (C)  and 
terminated  (T)  . 


Left 

Ri  ght 

ARM 

1 

C 

T 

1 

C 

i 

COMMENTS 

Tabks:    Tester  places  object 
(cup>  toy ,  etc. )  at 
person's  midline  10** 
from  the?  r,  body  and 
instructs  .    Repos* t  ion 
if  nf^cessary  and  note. 

-  lift  6^' 

-  extend  by  reaching 

^  rotate  as  if  to  pour 
(put  object  in  cup  to  be  poured) 

-  rotate  ir  the  opposite 
^  i  rect :on 

* 

"  turn  upr i  ght  aga  i  n 

-  move  6'*  to  the  left 

-  move  6**  to  the  right 

-  pu! 1  back 

If  adequate  arm  and  hand  movement^  omit  the  fil  tovwtng  tasks; 


KNEE 

I 

C 

T 

I 

c 

T 

COMMENTS 

-  move  knee  to  the  left 

-  move  knee  to  the  right 

JAW 

-  open 

 1 

-  close 



MOUTH 

-  blow  through  a  straw 

-  sip  through  a  straw 

VOICE 

-  produce  a  sound 

-  produce  a  variety  of  sounds 

D 
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0.  Range-Foot 

Present  the  foot  range  sheet  unless  the  interview  indicates  there 
is  no  foot  movement  possible  or  hand  movement  is  adequate.  If 
foot  control  appears  to  be  feasible^  then  repeat  the  same  tasks 
that  were  done  with  the  hand.    Start  by  locating  the  heel  of  the 
foot  at  the  site  labeled  "X*'.    Allow  the  person  to  move  the  en- 
tire  foot  as  necessary  to  complete  the  task. 


Left  Foot  Right  Foot 


0         CD         CD  C 

0   0  C 

D         C  D    1    C  U  C 

1  5   

D        C  0    1    C  0  C 

1  J  1 

Comment  on  the  times  required  (subjecttve)  for  tracking  vs.  select 
time. 


Left 


Riijht 


Furthest  reach  i^.rwatd 
Furthest  reach  Uackwcril 
Turthcft  raach  left 
Furthest  reach  right 
Tracking  vs.  select  time 


^  Client  preference  for  locaitun 
'*    Left  foot   
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Ev  Head  Control 


6. 


Measure  rango  of  movement  in  the  planes  shown.    Check  the  space  repre* 
senting  the  persons  degree  of  movement  to  indicate  if  they  have  none> 
partial  or  full  range  movement. 


Di rect ions 


Hovemen t  plane 

left 

right 

None 

Partial 

Full 

None  J  Partial 

Full 

Comments 

hor 1 2onta 1 

1 

up 

down 

ver tica I 

Ipft 

right 

tilt 

1 

Is  a  headpointer  used  now? 


If  so»  describe 


If  the  client  has  used  one  before^  but  doesn't  now,  explain  **hy 


Reflexive  head  movements  noted 


Restrai  nts  'o  head 
movement: 


ERiC 


Sketch  / 

(  Head 


List  those  anatomical  sites  appearing 
to  be  most  suitable  to  interface 


MOST  SUITABLE 


NexT  MOST  SUITABLE  _ 
THIRD  MOST  SUITABLE 


7. 


II.    Symbol  Location^  Type  and  Size 

A.    Symbol  Location  Task 

I .    Peripheral  V 

Instruct  the  person  to  keep  head  and  eyes  fixed  straight  Tltcwtffd. 
Ask  them  to  indicate  when  they  :;.^n  see  your  finger  or  pointer 
wtthouc  moving  their  eyes.     If  tlie  person  cannot  keep  his/her 
eyes  fixed^  provide  an  object  to  stare  at.    Start  with  your 
finger  or  pointer  approximately  12  Inches  from  the  side  of  his/ 
her  head  (at  tU^  ear)  and  move  it  around  the  head  toward  the 
face.    Mark  the  areas  in  which  the  person  can  see  your  finger. 


2 .  Tracking 

Using  your  finger  or  pointer^  have  the  person  track  horizontally  at 
the  level  of  the  eyes.    Begin  at  the  nose  and  go  left/right.  To 
track  vertically^  begin  at  the  nose  and  go  up/down. 

Yes  Comments 

Can  the  person  track  horizontally?     

Can  the  person  track  vertically?     
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B.    Symbol  Size  Verification 
I  *  Instructions 

Select  the  stimuli  according  to  the  information  available^     If  infor* 
mation  is  lacking^  begin  with  a  rrore  *'basic"  symbol  system  (e.g.  select 
pictures  over  words  or  letters)  and  begin  with  the  largest  size  set. 
Place  the  stimuli  approximately  18  inches  from  the  subJect^s  eyes. 
Determine  the  method  of  selection  and  explain  it  to  the  subject. 

Present  two  stimuli  to  the  subject  and  say  (e.g.»  "Please  point  to 
(look  at)  the  comb.**  or  *'1s  this  a  comb?").    Three  trials  should  be 
run.     If  no  errors  are  made>  the*  size  of  the  stimuli  should  be  reduced, 
with  three  trials  run  at  each  size  tested.    A  nwre  **cdvanced**  symbol 
system  may  then  he  tested  if  appropriate.     If  sOiTe  errors  f^re  ma^^e^  a 
more  "basic"  symbol  system  E*iould  be  tested  and  the  positioning  of  the 
stimuli  shoulo  be  re*examlned. 

3Gl 


8. 


Data  Sheet 

Use  a  plus  mark  in  the  choice  column  to  designate  a  correct  response 
-  )d  use  d  circle  to  designate  an  error.    Be  sure  to  note  a  symbol 
^ystem  anrl  stimulus  size  for  all  trial  groups. 

Trials 
+  o 

5     ol  System                         Size  Correct/Incorrect 
    1.   

2.   

3.   


I. 
2. 
3. 


OPTIMAL  SYMBOL  TYPE 
OPTIMAL  SIZE 


If  you  were  not      Ic  to  estahJish  an  optimum  stimulus,  explain  why. 
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Observation  of  Use  of  Present  Cdrwriunicatton  System 


If  the  person  has  a  communiCBtion  system*  use  it  in  this  section. 
If  the  persort  does  not  have  a  system*  use  the  mini  board  supplied 
with  this  form. 

A*,    Select  three  symbols  from  the  present  system  or  miniboard  and 
use  in  the  following  procedure. 

Trial  Instructions  Request  Response 

1  Show  me 

2  Show  me     

3  Show  me   


Using  symbols  available  on  the  iresent  system  or  miniboard* 
use  the  following  procedures:  What  would  you  show  me  if -it 
was  raining^  yod  were  hungry,  you  wanted  a  drink*  etc^ 

Trial  Instructions  Request  Response 

I  What  ivould  you 

show  me  i  f   


2  What  would  you 

show  me  if 


3  What  would  you 

show  n)«.  J  f 
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IV*   Observation  by  Interviewer 

Do  there  appear  to  be  problems  with  any  of  the  following: 


Yes  No  Cortwnents 


Age  appropriate  behaviors 
by  person 

by  others  to  person 

Body  Dynamics 

Hyq t  ene 

Posi  tioning 

Appearance  and  use  of 
hardware 

Accompanying  vocal izations 

Inappropriate  touching 
person 

others 

Eye  contact 

Awareness  of  appropriate 
personal  distance 

person 

others 
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Initial  Assessment  Materials 


ERIC 
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Materials  for  Symbol  Type  and  Siz^ 
Section  of  Initial  Assessment 


PHOTOGRAPHS 

St  t  1      5'*  X  6  3/4*'  laminated  cards   nth  image  (photograph)  sizes  ranging  from 
1"  to  3'*  on  a  green  backgrounds  There  are  colored  photographs  of  the 
following:    toothbrush^  bowl »  cup,  spoon,  and  cracker. 

2:    5**  X  3  3/4'  laminated  cards  with  irnage  (photograph)  sizes  ranging  from 
1"  to  3"  on  a  C^ey  background.    There  are  colored  photographs  of  the 
fol  Uh"i  ng  :    spoor.  ^  vOmb ,  bowl  p  toothbrush »  cup,  cracker  ,  button  ,  key  » 
flower,  rocks p  scissors,  shoes,  glasses,  penny,  eraser,  hand^  pen^  and 
Penci  1 


BLISSYHBQLS 

Set  I:    5"  X  8**  laminated  cards  with  handdrawn  blissymbols  approximately  3**  x  3** 
and  word  or  words  for  blisDymbot  jnderneath  in  i'*  high  tetters^  Ptis-^ 
Symbol  and  v^fords  are  in  black  felt  pen.    There  are  blissymbols  for  the 
following;;    chafr,  house,  yes  and  water. 

'  .  I  2  .     5'*  K  8''  Umfna ted  cards  wi  th  handdrawn  M  i  ssymbolb  approximately  4*'  x  4'* 
<ind  uord  or  words  for  blissymbol  printed  on  the  back  of  the  card  in 
:"  h^gh  letters  in  pencil.    There  are  btissymbols  for  the  following: 
rnother,  father,  chair,  house*  want,  love,  friend,  and  food. 

Set  3"    3"  >^  5*'  laminated  cards  with  handdrawn  blissymbols  approximately  2**  x 
2'  and  word  or  words  for  blissymbol  printed  on  the  back  of  the  card  in 
high  letters  in  pencil.    There  are  blissymbols  for  the  folloi^'ng;; 
^vjtint,  focd,  house,  love^  chair,  frienH^  mother  and  father. 

St't  k:     3"  ^  5'*  I^iminated  cards  with  handdrawn  blissymbols  approximately  3/^**  x  3/^' 
and  word  or  words  for  blissymbol  printed  on  the  back  of  the  card  in 
niqh  letters  in  pencil.    There  are  blissymbols  for  the  following: 
wiint,  food,  house,  love,  chair,  friend*  mother  and  father. 


PICTURES 


St't  I;     3''  x:        laminated  cards  with  pictures  rrom  Stanford-Binet  Intelligence 

Scale  Fo»'m  L-H^    Pictjres  are  appro*  i nately  I"  x  I"  and  are  in  the  middle 
of  the  card.    The  word  or  words  to  describe  the  pictures  are  on  the 
back  of  the  card  in  5*'  high  letters.    There  1.  e  pictures  for  the  follow- 
Inq;    comb,  apple,  cat,  stove,  bird^  doq,  cow  and  book. 


Picture  Flash  Words  from  Mi  I  trn  Bradl^^y,  Springfield,  Mass    01  101  * 
Oe^crjption;    3"  x  3i*'  lamin.jted  cards  with  picture  approximately  2'^  x 
2"  and  ^cscriptfon  of  picture  underneath  in  i'^  high  tetters.    There  are 
pictures  of  the  following;    key,  bed^  pig,  tree,  apple^  cup,  cat  and  chair. 
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WORDS  AND  LETTERS  AND  NUMBERS 

Words  and  letters  are  all  Sanddrawn  except  for  the  smallest  set  which  are  type*' 
written.    All  cards  are  laminated  and  the  words  and  letters  are  printed  in  black 
i  nk. 

Set  I  ;    5"  X  8*'  cards  wi  tS  the  fol  lowi  ng  1  etters  6"  hiqh ; 

A,  C,  D,  E,  F,  G,  H,  I 
Set  2r    6''  x  V'  cards  with  the  following  letters  4"  high; 

A,  C,  D,  E,  F,  G,  H,  I 
Set  3;    6^'  X  4*^  cards  with  the  following  letters  2*'  high; 

A,        0,  E,  F,  G>  H,  t 
Set  4;    5'*  X  3"  cards  with  the  following  letters  V*  high; 

A,  C,  D,  E,  F,  G,  H,  I 
Set  5:    5"  x  3''  cards  with  the  following  jetters  3/^"  high; 

A,  C,       E,  F,  G,  H,  I 
Set  6;    5*'  x  3'*  rards  with  the  following  letters  i'*  high; 

A,  C,  D,  E,  F,  G,  H,  I 
Set  7;    5'*  x  3'*  cards  with  the  following  letters  c'^  h^gh: 

A,  C,  D,  E,  F,  G,  H,  > 
Set  8;    5*'  x  3'*  cards  wi  tl.  the  following  letters  1/8^*  high  (typewritten); 

A.  C,  0,  E,  r,  G,  H,  I 
Set  9^    6"  X  4"  cards  with  the  following  words  high: 

ME,  WANT,  THE,  COME,  YES,  NO 
Set  10;    5**  x  3"  cards  with  the  following  words  1"  high; 

ME,  WANT,  THE,  COMF,  YES,  NO,  RUN 
Set  H;    5**  x  3"  cards  with  the  following  words  i*'  high: 

ME,  WANT,  THE,  COME,  YES,  NO,  RUN,  BIG 
Set  12;    5''  X  3"  cards  with  the  following  words  V*  high: 

ME,  WANT,  THE,  COME,  YES,  NO,  RUN,  BIG 
Set  13:    5'*  X  3*'  cards  with  the  following  words  1/8"  high  (typewr!  tfen)  ; 
ME,  WANT,  THE,  COME,  YES,  NO,  RUN,  BIG 
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Set  5"  X  3"  cards  with  the  following  numbers  1/8"  high  (typewritten) 

0.  I.  2,  3,  k,  S,  6,  7,  8,  9 
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Appendix  C 
Interface  Assessment  Forms 


0 


60 


ASSISTIVE  DEVICE  CENTER 


SCHOOL  OP  wmmmnmm  cMie4i 
CAIIPORMIA  mrm  IMMVSMITV.  tUCIIMIIIiTO 

MOO  J  ormar  Meummno,  calipi 


INTERFACE  ASSESSMENT 
LI  MS  MODULE 


CI  lent 


Client 
Date 


Exami  ne  rs 


Ci  rclc  t eft/right  hand/foot 
■"'froni  screening  form 


i  .    Domi  nance  :     1  e  f  t/r i  ght  ^      Grasps-' ;        I  indri  cal  *  lateral  #  pre:»s  ,  palmar 

spherical,  tip#  two  finger 


2.  Range- 


furthest  reach_ 
closest 
left  max 
right  max 

Resolot Ion 


Client  preference  far  location^ 


Where? 


3^     If  range  and  resolution  are  adeouate*  ose  a  typewr  i  ter-^Uke  keyboard* 


Type  of  keyboard 


ERLC 


guard 

1  *■ 

no  guard  guard 

no  guard  guard 

no  guard 

)2 

)( 

2X 

?. 

GH 

FDS 

JKL 

123 

1 
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Type  of  keyboard 


2. 


) 

12 

)( 

*  > 

ZX 

?. 

GH 

FOS 

JKL 

123 

•  .? 

Comment  on  difficulty^  etc. 


If  range  is  not  adequate  for  large  keyboard^  but  resolution  is  9ood» 
u^e  the  Calculator-type  keyboard.    Place  keyboard  at  the  best  location 
!>ased  on  #2  above.    Location  number   ,    Method  of  pressing  keys: 


rts  ked          response  t 

me                false  entries  comments 

guard 

0 

no  guard  guard 

no  guard  guard 

no  guard 

5 

6 

35 

^3 

0)5 

3^15 

536 

Comment  on  difficulty^  etc. 
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3^ 

5*    Does  the  client  use  a  joystick  now?   If  **yes**  comment  on  how  well 

it  works^  how  it  Is  used^  etc.     If  not,  proceed  with  this  part* 


Use  the  joystick  with  light  box  output*  (U=up#  D=down,  L*1eft#  R»right) 


Asked  Response 


Time 


False  Entries  Comments 
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Other  switches  may  be  used  with  the  hand  (foot),  elbov^  (knee),  forearm 
(thigh),  etc.    Try  switches  in  the  order  listed  {utilt^^s  the  client  can" 
not  use  a  specific  type).  Stop,  once  a  reliable  and  accurate  switch 
has  been  found.    Two  response  types  are  used:  "on*'  =  turn  on  and  leave 
on  until  examiner  :  iys  turn  off,  and  "off".  Feedback  *  light,  tone, 
computer  CRT,  voice,  etc.    Repeat  trial  sequence  with  other  switches  as 
necessary  to  find  one  that  works  well  for  the  client*    Run  one  extra 
set  of  trials  with  the  "best"  switch. 


Type 

Feedback 

Asked 

Response 

Track 
Time 

Select 
Tiffie 

Anato 
Location 

mic  Site 
Best  Position 

ON 

OFF 

OH 

OFF 

ON/OFF/ON 

OFF 

r- 

1 

- 

1 
1 
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Swi  tch 
Rank 


SWITCH  RANKINGS 


1  Tread 

2  Rocke  r 

3  Wobble 
^  Leaf 

5  Zygo  "Touch" 

^  Pad 

7  Contact 

8  Bulb  (Puff/Sip) 

9  Mercury 


7.    Conment  On  reflex  patterns  that  may  affect  switch  control. 
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8.    Describe  any  specjaPmounting  used  for  testing  and  any  special  mountif^:^ 
recommended  for  final  system.   


9.     K  range  is  adequate,  configure  a  slot  switch  w.th  tht.  **^est**  *;witch 

based  on  #6*    Type  used   .    Number  of  ilots  *  tmbers 

below  are  left  to  rig^.t.  If  there  are  fewe;  than  5  switches,  change  the 
"asked^*  column  appropriately. 


Asked 
I 

Response 

Time 

False  Enti tes 

Anatomic  Site 



2 

.  

1  

2 

3 

5 

1,2 

2,3 

1,5 

10. 


Summary:    Prioritize  Interfaces 

Type  I   ^  .  Selections/minute:  .  Site; 

Type  2   .  Selections/minute;  .  Site; 

Type  3   .  Selections/mlnt'te;  ,  Site; 

Type  ^   .  Selections/minute;  .  Site; 
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ASSISTIVE  DEVia  CENTER 

•CMOOt  or  ■M0IMIIIMM 
CALIPOAMIil  STAH  IMNVmirtC  MCRAMIKTO 


INTERFACE  ASSESSMENT 
HEAD  MODULE 


Screen i ng  Data : 

cj^    Range;     horizontal ;  left 


verti  cal :  jp_ 
tilt;  \j^t 


b.     Restraints  to  4iead  movement; 


C 1  lent 


Client  #_ 
Date 


Exami  ner 


right^ 
down 


right 


o 
o 


Sketch; 


c^    Hea^pornter  used;  type 


,  ct  ients  opinion 


Describe  utilities,  di  ff  i  cul  t  i  es  ,  etc . 


If  range  is  adequate  try  several  types  of  headpointers  using  the  range 
sheet.     Ci  rcte  the  squares  reached. 

Type  1;   lype  2;   Type  3^   Type   


Light  fleam  Indicatox      Type  1  Type  2  Type  3  Type  ^ 

t  AflCD                  1  AflCD  t  ABCD  1   ABCO  t  ABCD 

2  ABCD                  2  AflCD  2  AflCD  2  AflC^  2  AflCD 

3  A8CD                  3  y^eCD  3  AflCD  3  AflCD  3  AflCD 

ABCD  ABCD  AflCD  AflCD 

5  AflCD                 5  5  ^ecp  5  ^ecp  5  AflCD 

6  AflCD                  6  AflCD  6  AflCD  6  AflCD  6AflCD 

7  ABCD  7  ^eCD  /  AflCD  7  AflCD  7ABCD 
^  AflCD  8  AflCD  8  AflCD  &  AflCD  SAflCD 
9  AflCD                  9  ;^9CD  S  AflCD  S  AflCD  SABCD 
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2. 


Cor.  ■^'^t  on  difficulties^  effort^  etc* 


If  range  and  resolution  Jjre  ade<;%jate»  use  a  typewriter-like  keyboard  for 
the  following  trials.    Use  the  "best**  pointer  bo^ed  on  #2.    For  the 
light  t>eam  indicator^  have  the  client  focus  on  the  key  and  Hold  for 
several  seconds.    For  all  otheri>  have  the  client  press  the  indicated 
keys.    Type  used 


<<ed 


Time 


False  Entries 


Comments 


gua  r(: 

no  guar a     gua ro 

no  QUard  guard 

no  g^^'^d 

2 

) 

( 

Z 

X 

? 

0 

G 

H 

1,2 

G,H 

Comment  on  difficulty^  etc. 
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3. 


If  the  Light  Beam  Indicator  is  the  "best"  choice  and  is  successful  In 
#3.  use  the  Optical  Headpointer  Strip  Printer, 


Asked 
1 

2 
) 
( 
Z 
X 
7 
o 
G 
H 


Response 


Time 


False  Entries 


Coimtents 


1,2 
G,H 
J,K 


Comments ; 


er|c 


5-,  If  range  i  s  not  adequate  for  large  keyboard,  but  resolution  Is  adequate, 
use  a  calculator-type  keyboard.    Place  the  keyboard  at  "best"  location 
based  on  #1,    List  location  H 

Type  of  headpointer  (circle  one) :    LBI  ,  I,    Z,    3,  h 


Asked 

0 

5 
6 
7 

27 

35 

h3 

015 

3it5 

536 


guard 


Response 


Time 


False  Entries  Comments 


no  guard 


Comments  (including  mountings  required,  etc^) 


If  resolution  appears  ad6quate,  and  chtn  does  not  rest  on  the  chest  use 
the  chin  joystick  with  Hghtbox*    U-up,  O^down,  '-left,  R-right. 

Asked  Respons^e  Time  False  Response  Comments 

U 


L 
D 
L 
R 
U 
D 
R 


Comfniit  on  overall  difficulty,  etc* 


Other  switches  may  be  used  with  the  head  (chin)*    Try  switches  in  the  order 
listed  (unlef;s  the  client  cannot  use  a  specific  type)*    Stop  once  a  reliable 
and  accurate  switc(  has  beer  found*    Two  responses  are  used!  -  *urii 

on  and  leave  on  unit*  The  examiner  says  to  turn  off,  and  -'OFF".  Fet-dback- 
light,  tone, computer  CRT,  voice,  etc*    Repeat  the  trial  s';quence  shown 
with  othe    switches  as  necessary  to  find  one  thst  works  well  for  the  cMert* 
Run  one  extra  set  of  trials  with  the  **best**  swi;ch* 
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Type 



Feedback 

Asked 

Response 

Track 
Time 

Select 
Time 

Locat  ion 

Hount ing 
Used 

Oil 



OFF 

ON 

OFF 

ON/OFF/ON 

OFF 
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0 

T 


1 


Special  mounting  used  for  testing 


Recommended  mowting  for  final  system 


8.    If  eye  movement  is  good  and  no  other  switch  seems  feasible*  proceed  with 
this  part. 

A.  Horizontal.    Estimate  degrees  from  forward  gaze.  left:  right_r  

B.  Verticle.    Estimate  degrees  from  forward  gaze,    upj   downj  

C.  Is  movement  controllable?  If  not>  can  it  be  used  In  an 

on/off  mode?    How?  


D.    If  eye  movement  is  well  controlled,  try  the  E-tran  gran  equivalent 
system.    Comment  on  the  effectiveness  


ERIC 


E06-    If  anelectrical  signal  (hardcopy,  select,  alarm*  etc.)  is  needed* 
connect  electrodes  above  and  below  (if  good  vertical  movement)  and/or 
let  outside  of  each  eye  (if  good  horizontal  movement).    Use  an  amplifier 
and  readout  to  record  voltages  as  follows: 


Movement                  Volta^  (units) 

Comments  (fatigue,  dl ff i culty* etc. ) 

Full  left  gaze 

Ful I  right  gaze 

Up 

Down 

Midline 

Ful 1  left  gaze 

Ful 1  right  gaze 

Up 

Down 

Midi  i  ne 

Ful I  left  gaze 

1 

Ful 1  right  gaze 

Up 

Down 

Midline 

3Sj 


Ful )  left  gaze 

Full  right  gaze 

Ud 

Down 

r  1 1  U  ■  9  r  PC 

Ful 1  left  gaze 

Full  right  gaze 

ho 
up 

MlH 1 1 
ni  u  1  1  Mc 

Ful 1  left  gaze 

Ful 1  right  gaze 

Down 

ni d 1 1 ne 

Full  left  gaze 

Full  right  gaze 

Up 

Down 

kit  A  \  t 

Ml  d  1 1  ne 

Full  left  gaze 

Ful 1  right  gaze 

Up 

Down 

Midline 

Summary. 

PrTort ize  interfaces. 

Type  1 

.  Selection$/<ninute: 

Site: 

Type  2 

.  Select  ions/mi  «iute: 

Site: 

Type  3 

*  Selections/minute: 

Site: 

Type  k 

.  Select lons/mlnute: 

Site: 
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a. 

10.    Discuss  the  results  and  Interface  types  with  the  client  and  list 
his/her  preferences  '   


9 
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Appendix  D 
Cognitive/Language  Assessment  Materials 
and  Forms 
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MATERIALS  USED  IN  COGNITiVE/LANGUAGE  TEST  MODULES 


General  Materials^  Descripticns  and  Idcnti f ica I  Ion  Codes: 


Peabody  Articulation  Decks  from  American  Guidance  Service, 
Circle  Pines,  MN  550U 

Description:    3"  x  ^i"  cards  with  picture  and  description  of 
picture  underneath  in       high  letters 


Code 


Picture  Flash  Words  from  Milton  Bradley  Company.  Springfield, 
HA,  OIIDl 

Description:    3*'  x  3i"  cards  with  picture  and  description  of 
picture  underneath  in  i'*  high  letters 


M 


Blissymbols  from  B1 issymbol ics  Communicate  Institute,  350  Rumsev 
(\Dad,  Toronto,  Ontario    Canada,  m4G  IR8 

Description;    2  5/S"  x  2  5/8"  laminoted  cards  with  bl issymbol  and 
description  of  bllssymbol  underneath  in  high 
letters 


Talking  Pfctures  Con»mun)cation  Aids  from  Crestwood  Company, 
P.  0.  Box  04513*  Milwaukee,  W)  53204 

Description:    3i"  x  2^*  cards  with  picture  and  description  of 
picture  underneath  In       high  letters 


Hand  drawn  pictures,  symbols  or  letters  by  the  Assistive  Device 
Center  staff 

Description:    Unless  otherwise  stated^  inked  or  penciled  drawings 
on  3"  X  ki*'  laminated  cards  with  i'*  high  letters 
for  description  of  drawing 
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Preliminary  SkllU  Analysis 


Module:    Small  Array  Item  Identification  ^  Auditory 


Item  Number 


Item  ID 
Example 
Item  ID 
Exampl  e 
I  tem  I D 
Example 
Item  ID 
Example 


Smal  1 
Row  1 
Small 
Row  1 
Small 
Row  2 
Smal  1 
Row  2 


Audi tory 
Column  1 
Auditory 
Column  2 
Audi tory 

Col umn  1 
Auditory 

Column  2 


Iten  ID  Small  Auditory 
Set  1  Row  1  Column  1 
Item  ID  Small  Auditory 
Set  1  Row  1  Column  2 
Item  ID  Small  Auditory 
Set  1  Row  2  Column  1 
Item  ID  Small  Auditory 
Set  1  Row  2  Column  2 

Item  ID  Small  Auditory 
Set  2  Row  1  Column  1 
I tem  ID  Smal I  Audi tory 
Set  2  Row  1  Column  2 
I tem  ID  Smal 1  Aud) tory 
Set  2  Row  2  Column  1 
Item  ID  Small  Auditory 
Set  2  Row  2  Column  2 

Item  ID  Small  Auditory 
Set  3  Row  1  Column  I 
Item  ID  Small  Auditory 
Set  3  Row  1  Column  2 
I  tan  ID  Smal 1  Audi tory 
Set  3  Row  2  Column  1 
I tem  ID  Smal I  Audi  tory 
Set  3  Row  2  Column  2 


Item  Description 
bal loon 
Candy 
kni  f  e 

fire  en9ine 

bathtub 
shoes 
Kleenex 
toothbrush 

dog 

spoon 

tel evi sion 

hamburger 

apple 

glass  of  mi  Ik 

cha  I  r 

Comb 


I tem  Code 
P 
P 
P 
P 

P 
P 
P 
P 

P 
P 
P 

f> 
f> 
f> 


Modu le:    Large  Array  Item  Identification  -  Auditory 


Item  Number 

Item  ID  Large  Auditory 
Row  1  Column  1 
I tem  10  Large  Auditory 
Row  I  Column  2 
Item  ID  Large  Auditory 
Row  1  Column  3 
Item  ID  Large  Auditory 
Row  1  Col Umn  ^ 

(continued  on  the  neJct  oage  .  .  .) 


Item  Description 
Cup 
doctor 
Cake 
bathtub 


Item  Code 
P 

P 
P 


Item  ID  Large  Auditory 

teacher 

Rovi  \  Column  5 

Item  ID  Large  Audi 

tory 

umbre  1  la 

Row  2  Column  1 

Item  ID  Large  Audi 

tory 

watch 

Row  2  Column  2 

1 tem  1 D  Large  Aud' 

tory 

towel 

Row  2  Column  3 

Item  ID  Laroe  Aud 

tcry 

Volkswagen 

Ror  2  Column  k 

Item  ID  Large  Aud 

tory 

soap 

Row  2  Column  5 

1 tem  1 D  Large  Aud 

tory 

bus 

Row  3  Column  1 

Item  ID  Large  Aud 

tory 

game 

Row  3  Column  2 

1 tem  10  Large  Aud 

tory 

hamburger 

Row  3  Column  3 

1 tem  ID  Large  Aud 

tory 

toothbrush 

Row  3  Column  ^ 

lter;i  iD  Large  Aud 

tory 

fork 

Row  3  Column  5 

Item  ID  Large  Aud 

tory 

cook  1 es 

Row  k  Column  t 

Item  (D  Large  Aud 

tory 

lamp 

Row  k  Column  2 

Item  ID  Large  Aud 

tory 

2i  pper 

Row  k  Column  3 

Item  ID  Large  Aud 

tory 

rad  lo 

Row  ^  Column  ^ 

Item  ID  Large  Auditory 

Crackers 

Row  ^  Column  5 
Modu 1 e r    Small  Array  Answering  Questions 

The  pictures  used  are  those  correctly  selected  in  the  Smalt  Array  Item  tdent 
fication-  Auditory  Input  Test. 


Module ;    Large  Array  Answering  Questions 

The  pictures  used  are  those  correctly  selected  in  the  Large  Array  Item  Ident 
fication*  Auditory  Input  Test. 
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Communication  Skills  Diagnosis 


Hodul e :    Two-choice  Item  Identification  "  Auditory  Input 

Item  Number  Item  Description  I  tem  Co>de 


2*cho ice  1 tem  1 D^Audi tory 

telephone 

Example  Choice  ff] 

2-cnoice  Item  ID-Audi tory 

hamburger 

Example  Choice  ff2 

2-choice  Itan  ID-Aucitory 

bathtub 

Set  t  Choice  #1 

2-cho ice  1 tem  ID'Aud i tory 

bandnas 

Set  1  Choice  #2 

2*cho ice  1 tem  1 D'Aud i tory 

radi  o 

Set  2  Choice  #J 

2"cho ice  I tem  1 D'Audi tory 

toothbrush 

Set  2  Choice  f2 

2*choice  Item  ID-Audi tory 

i_  ^  1 1 
bal  1 

Set  3  Choice  ff] 

2*choice  1 tem  1 D-Audi  tory 

1 ce-cream  cone 

Set  3  Choice  #2 

2-cfwice  1 tem  1 D-AudI tory 

Kleenex 

Set  ■*  Choice  #1 

2*cho 1 ce  1 tem  1 D-Aud i tory 

car 

Set  k  Choice  ff2 

2*choice  Item  ID-Audi tory 

bed 

Set  5  Choice  #1 

2-choice  Item  ID-Auditory 

cup 

Set  5  Choice  ^2 

2"Choice  Item  ID-Auditory 

televi  s  ion 

Set  6  Choice  ff\ 

2*cho  ice  1 tem  1 D-Aud  t  tory 

pa.-its 

Set  6  Choice  #2 

2-choice  Item  ( D-Aud i tory 

hot  dog 

Set  7  Choice  #t 

2-choice  Item  ID-AuditorV 

spoon 

Set  7  Choice  j?2 

2-choice  Item  ID-Auditory 

shoes 

Set  8  Choice  #1 

2"choice  Item  ID-Audi tory 

glass  of  milk 

Set  8  Choice  j?2 

Hodule:    Small  Array  Item  Identification  (^)  -  Visual  Input 

I tem  Number  Item  Description  Item  Code 

Visual  Item  ID  Example  Sample  shoes  P 

Visual  Item  ID  Example  airplane  P 

Row  I  Column  1 

Visual  Item  ID  Example  tennis  shoes  .  P 

Row  I  Column  2 

Visual  Item  ID  Example  tree  P 

Row  2  Column  1 
Q         (continued  on  next  page  ^  *  *) 
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Visual  I  tern  ID 

Row  2  Columi  2 

Visual  Item  10 

Set  I  Sample 

Visual   Item  ID 

Set  I  Row  I  Column  I 

Visual  Item  10 

Set  I  Row  )  Col umn  2 

Visual  Item  ID 

Set  I  Row  2  Col umn  I 

Visual  Item  10 

Set  I  Row  2  Column  2 

Visual   Item  ID 

Set  2  Sample 

Visual   1 tem  I D 

Set  2  Row  I  Column  I 

Visual   I tem  ID 

Set  2  Row  I  Column  2 

Visual   Item  10 

Set  2  Row  2  Column  I 

Visual   Item  10 

Set  2  Row  2  Column  2 

Visual  I tem  10 

Set  3  Sample 

Visual   Item  10 

Set  3  Row  \  Column  t 

Visual  I tem  10 

Set  3  Row  I  Column  2 

Visual  Item  10 

Set  3  Row  2  Column  I 

Visual  Item  10 

Set  3  Row  2  Column  2 

Visual  Item  IP 

Set  ^  Sample 

Vi  sual  I tem  10 

Set  k  Row  I  CoKima  I 

Visual  Item  10 

Set  h  Row  I  Column  2 

Vibual  I tem  10 

Set  h  Row  2  Column  I 

Visual   Item  10 

Set  h  Row  2  Column  2 

Vi  sual   I tem  10 

Set  S  Sample 

Visual  Item  ID 

Se^  5  Row  I  Column  I 

Visual   Item  ID 

Set  3  Row  I  Column  2 

Visual   Item  ID 

Set  3  Row  2  Column  I 

Visual  I tem  10 

Set  S  Row  2  Column  1 


te I ephone 
cow 

basketbal I 

« 

stove 

toes 

calf 

butterfly 
boxing  glove 
watermelon 
moth 

Vol kswagen 
cat 

ki  ttens 
blocks 
lemons 
w<i9on 

rol ler  skate 
birthday  caki 
ice  skates 
ladder 
mouth 
monkey 
gor I  I  la 
bathtub 
bicycle 
bri  dge 


(continued  on  next  page  .  .  .} 


V 1  sua  f  1  tern  \  u 

spider                  ^  < 

^et  0  sample 

vj  sua  F  1  tern  i u 

shi  p 

^et  0  now  1  CO  F  umn 

F 

t/*#tt^1     I*-  ^«    1  fs 

V 1 »  1 tem  1 u 

9 1  obe 

Set  6  Row  )  Column 

V 1 suaF  1  tern  i u 

sn  lit 

Set  0  How  2  CO F umn 

1 
F 

V 1  sua  1   1  tefn  1  u 

bee 

5et  0  Kow  £  Column 

1 

V 1  sua  F  1 tem  i u 

r  F  a9 

Set     HOW  2  Column 

V 1  sua  F  1  t6fn  1 D 

f  Fag 

bet  f  ^amp  1  e 

V 1  sua  F  1 tem  i u 

rake 

Set  /  "Ow  F  col umn 

1 
F 

Vtsua)  Item  ID 

f  rL>wers 

Set  7  Row  I  Coljmn 

2 

Visual  Item  ID 

riA9  ^picture  or  Doyscout  and 

Set  7  Row  2  Column 

I 

oescrtptFOn  wni teo  outy 

Visual  Item  ID 

sn  1  p 

Set  7  Row  2  Column  2 

Doy  snori^^cning  pcnci  i  xprinceu 

Visual  Item  ID 

Set  3  Sample 

oescr 1 pt 1  on  wn i tec  out / 

Visual  Item  ID 

A  I  ^  n 1  AHA 

a  1  rp  r  ane 

Set  3  Row  1  Column 

I 

Visual  Item  ID 

man  raKing  i paves  vprintco 

Set  3  Row  1  Column 

2 

description  whited  out) 

Visual  Item  ID 

rose 

Set  8  Row  2  Column 

I 

Visual  Item  ID 

sai Iboat 

Set  3  Row  2  Column 

2 

Module:    Two-choice  Item  (dentif tcation  -  Visual  Input 
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I tem  Number 

2-choice  Item  ID-Visual 
Example* Sample 
2"cholce  Item  ID-Visual 
Example  Choice  #1 
2-choice  Item  ID-Visual 
Example  Choice  ft2 
2-choice  Item  ID-Visual 
Set  I .Sample 
2-choice  Item  (D-Visual 
Set  I  Choice  #^ 
2^choice  Item  ID-Visual 
Set  I  Choice  #2 
2-choice  Item  ;D-Vir.ua1 
Set  2  Sample 
2-choice  Item  ID-Visual 
Set  2  Choice  #1 
2-choice  Item  ID-Visual 
Set  2  Choice  #2 

(continued  on  tht^nexJt  page 


t  tefr>  Descri  pti  on 
cat 

ki  ttens 
watch 
goo  se 
duc^c 
sut  t 
mi  ttens 
lamb 
gloves 


Item 


3-JO 


2-choice  1  tciii  ID-Visual 
Set  3  Sample 
2-choice  Item  ID-Visual 
Set  3  Choice  "I 
?-choice  Iteni  ID-Vi^a<iI 
Srt  3  Choice  n 
2-choice  I  ten  I D-V i sua  I 
Set  k  Sample 
2-choice  Item  lO-Vfsual 
Set  k  Choice  H 
2-choice  Item  ID-Vlsual 
Sot  k  Choice  #2 
2-choice  Item  ID-Visdal 
Sot  5  Sample 
2-choice  Item  lO-Visu&l 
Set  5  Choice  ?I 
2«choice  Item  IQ-Visual 
Sot  5  Choice  -2 
2-choice  Item  ID-ViSuat 
Sot  6  Sampis 
2-cholce  Item  lO-Visual 
Set  6  Choice  P\ 
2-choice  Item  ID-Visual 
Set  6  Choice  jf2 
2-choice  Item  ID-Visuat 
Set  7  Sample 
2-cS^oice  Item  ID-ViSual 
Sei  7  Choice  4\ 
2-choice  Item  ID-Vis^ai 
Sot  7  Choice  iil 
2-cho.ce  Item  ID-Vis»:3l 
Set  8  Sample 
Z-choi  ce  I  ten  I D-V I  sua  i 
Set  8  Choice  ^'I 
2- choice  I tem  I D-V  i  Sua  I 
Set  8  Choice  n 


picture  of  "s;)d"  face  puppet 
(description  whited  out) 
grapes 

picture  of  "happy**  face  puppet 
(description  whited  out) 
chocolate  ni  Ik 

glass  of  mi  Ik 

grandfather 

I ; f eguard 

mother 

cherr  i  es 

pol ice  car 

top 

Volkswagen 

picture  of  milkman  (printed 
description  whited  out) 
picture  of  mailman  (printed 
oescriptlo,!  whited  out) 
woodpecker 

feet 

h^l i  copter 
toes 


P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

P 
P 


Moduje:     Picture  Hatching 


1 tem  Number 
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hatch 
Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 
Match 

(cent 


no  Example  Sample 

ng  Example  A 

ng  Example  B 

ng  Set  I  Sample 

ng  Set  I  A 

ng  Set  I  B 

ng  Set  2  Sample 

ng  Set  2  A 

ng  Set  2  B 

ng  Set  3  Sample 

ng  Set  3  A 

ng  Set  3  B 

ng  Set  k  Sample 

ng  Set  k  A 

ng  Set  k  B 

'ued  on  next  page 


Item  Description 

ice-cream  cone 

ice-cream  cone 

tr  icycl e 

cook  i  es 

pajamas 

cookies 

eggs 

fish 

eggs 

carrots 

carrots 

tennii  shoes 

drum 

zipper 

drum 


.) 
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I tem  Code 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 


Hatch  i  ng 

Set 

5 

Sampl e 

house 

natch  1  Tig 

Set 

r 

A 

A 

house 

Hatch!  Tig 

Set 

B 

basketba 1 1 

Hatch  i  Tig 

Set 

Sampl e 

g las  BBS 

Hatchi  ng 

Set 

A 

oranges 

Hatch  1 ng 

Set 

b 

B 

g lasses 

la  tch  1  ng 

C  At- 

bet 

7 

SaFDpl  e 

bus 

Hatchi ng 

Set 

7 

A 

pig 

Hatching 

Set 

7 

B 

bus 

Hatchi  ng 

Set 

8 

Sample 

footbal 1 

Hatchi ng 

Set 

8 

A 

footbal 1 

Hatching 

Set 

8 

B 

chai  r 

Hodule:    Visual  Memory 

I  tern  Number  Item  Description  I tem  Code 


VI sua1 

Hemory 

Example  A 

tennis  shoes 

VI sua! 

Hemory 

Example  B 

j  ui  ce  or  orange 

V isual 

Hemory 

Set 

1  A 

cup 

Vi  sual 

Hemory 

Set 

1  B 

Volkswagen 

Vi  sual 

Heinory 

Set 

2  A 

sandwich 

Vi  sual 

Heinory 

Set 

2  B 

telephone 

Vi  sual 

Hemory 

Set 

3  A 

cake 

Vi  sual 

Hemory 

Set 

3  B 

toot hbrush 

Vi  sual 

Hemory 

Set 

k  A 

lamp 

Vi  sual 

Hemory 

Set 

k  B 

soap 

Vi  sual 

Hemory 

Set 

5  A 

tree 

Vi  sua1 

Hemory 

Set 

5  B 

icecream  cone 

V 1 sual 

Hemory 

Set 

6  A 

towe  1 

Vi  sua1 

Hemory 

Set 

6  B 

knife 

Vi  sual 

Hemory 

Set 

7  A 

couch 

Vi  sual 

Hemory 

Set 

7  B 

comb 

Vi  sual 

Heinory 

Set 

8  A 

chai  r 

Vi  sual 

Hemory 

Set 

8  B 

fork 

ERIC 
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Hodu^e:    Spelling  Test 


81  x  Hi  inch  laminated  card  with  alphabet  In         black  letters  wfth  "yes" 
printed  in  the  lower  left  hand  corner  and  "no"  printed  in  the  lower  right  hand 
corner. 

Lists  of  spelling  words  for  second,  fourth  and  sixth  grade  levels. 


Modu le;;  Expressive  Language- Words 
t  tem  Number 

Example  Exp.  Words  (Large) 
/'I  Exp.  Words  (Large) 
ftZ  E><P-  Words  (Large) 

Exp.;  Words  (Large) 

Exp.  Words  (Large) 
^5  Exp.  Words  (Large) 


Exp.  Words  (Large) 
Row  I  Position  1 

Expr.  Uords  (Large) 
Row  I  Position  2 

Exp.  VJords  (Large) 
Row  I  Position  3 


Large  Array 

I tem  Description  Item  Code 


Exp.  Words  (Large) 
Row  1  Position 


Exp.  Words  (Large) 
Row  2  Position  I 


Exp.  Words  (Large) 
Row  2  Pos  i  t  i  on  2 


Exp.  Words  (Large) 
Row  2  Posi  t  ion  3 


Exp.  Words  (Large) 
Row  2  Position  k 

Expr.  Words  (Large) 
Row  2  Posi  t ion  5 


"making  the  bed" 

"driving" 

"washing  the  car" 

"paperboy" 

"fishing" 

"brother" 

(description  whited  out  on  all 
of  the  above,  only  picture 
showi  ng) 

Question  W6rds    5i"  x  5  3/V'  card 
Which,  What,  Where,  Who,  Why,  When 
Articles    3^"  x  6"  card 
the  an  a 

Adjectives    C  3/*»"  x  8i"  card 

small  pink  blue  green  beautiful 
angry  happy  sad  smiling  old  young 

Nouns    6"  X  8i"  card 

man  woman  chMd  boy  girl  car  paper 
book  bed  shirt  lake  tree  lady  truck 
table  blanket 

Pronouns    k{''  x  5  3/*»"  card 

he  she  it  them  the/  him  her  his 
its  their  hers 

AuxilHary  Verbs    8  3/V'  x  6"  card 

have  has  had  am  is  was  are  were 
cry  make  drive  put  throw  fish  wash 
deliver  eat  pul  1 

Adverbs    V'  x  5  3/*»"  card 

happily  carefully  easily  quickly 
angrily  ^ 

Prepositions    5  3/*»"  x  5"  card 
in  on  under  over  up  down  between 
Endings    5  3/*»"  x  5"  card 
-ing  'S  -ed  -ly  'est  -er 
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Module:    P*inctudtion  Test 


Eleven       x  6*^  cards  each  containing  a  sentence  printed  in  black  inch  high 


letters  and  laminated. 

Five  2i*'  X  3'* 

cards  each  conta  i  nl  ng 

a  punctuation  mark  and  laminated. 

Item  Number 

1  tern  Df.scri  ption 

1  tem  Code 

Punctuation  Example 

The  outside 

H 

Punctuation  1 

The  man  went  to  the  store 

H 

Punctuation  2 

1 s  that  your  house 

H 

Punctuation  3 

Tom  Jack  Sue  and  Mary  went  to 

H 

the  party 

Punctuation  k 

%Jd  T   3oia    Kr\j    lum   1   Wan  ir  kkj 

u 

n 

to  the  park 

Punctuation  S 

Help  help 

H 

Punctuation  6 

Ted  played  basketball  yesterday 

H 

Punctuation  7 

The  farmer  grew  corn  beets 

H 

tnmA  f  npi;  cind  Cc)  r  rot 

Punctuati  on  8 

It  IS  on  f  i  re 

Punctuation  9 

Do  you  want  to  go  with  us 

H 

Punctuation  10 

She  said  that  is  a  pretty  dress 

H 

(all  of  above  on  h**  x  6**  cards) 

Module:    Expressive  Language  Words  ' 

Smal 1  Array 

Three  cards  each  containing  words  printed  in  1"  hfgh  letters  and  laminated^ 

1  tem  Number 

Item  Description 

1 tem  Code 

Exp«  Words  (Small)  Example 

**throwi  ng** 

#1  Exp.  Words 

(Small) 

**fighting*' 

n  Exp.  Words 

(Small) 

*'wri  ti  ng** 

#3  Exp.  Words 

(Smalt) 

*Vabbit** 

Exp.  Words 

(Small) 

**waving" 

f^S  Exr>.  Words 

(Small) 

'*patch'' 

(description  whtted  out  on  all 

of  above,  only  picture  showing) 

^^1  Exp.  Words 

(Smal t) 

Articles    3  3/^'*  x  ^i'*  card 

H 

the  a  an 

n  Exp.  Words 

(Small) 

NounS    V'  X  8^'  card 

H 

boy  girl  rabbit  dog  boy<;  girls 

man 

'3  Exp.  Words 

(Small) 

Verbs    8"  x  5*'  card 

H 

jumps  fights  waves  writes  throws 
sews  reads 
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Module:    Reading  Test 


Sentences  are  presented  on  5*'  x  8'*  laminated  cards.    The  black  lettering  is 
1"  high.    Each,  sentence  contains  a  blank  which  is  to  be  filled  in  from  a 
group  of  four  words  on  another  5"  x  8"  laminated  card*    The  four  words  are 
also  in  black  lettering       high.    The  words  are  at  first,  third  and  sixth 
grade  reading  levels* 

I  tem  Humber    *-  Item  Description  Item  Code 

Sentence  Choi  ces 

Level  I      Reading  Vocab.  Test  The  food  is  on  the  .  apple  H 

Example  table 

ring 
run 

Reading  Vocab.  Test  1         Hts    is  brown.  age  H 

hair 

standing 

old  ' 

Reading  Vocab.  Test  2        Tom  was   on  the  chair.       sitting  H 

did 

play  . 
take 

Reading  Vocab.  Test  3        The  dinner  was         .  bicycle  H 

runni  ng 
farmer 
hot 

Reading  Vocab.  Test  U   dress  was  blue  and  Girl  H 

green.  Her 

Eight 
Cold 

Reading  Vocab.  Test  5        The  boy  was    the  car.        and  H 

dog 
!  n 
are 

Reading  Vocab.  Test  6        The      _  was  open.  window  H 

big 
snow 
she 

Redding  Vocab.  Test  7        The  girls  are  basebal  1 .    puppy  H 

playing 
school 
happy 

Reading  Vocab.  Test  8        Johii  was   yesterday.  sad  H 

day 
had 
see 


^{^Q  (continued  on  the  next  page  *  .  ,)  3^5 


Reading  Vocab.  Test  9        Hother^s  new  dress  was 


Reading  */ocab.  Test  10 


happy 
again 
sevfin 
pretty 


are  gofng  to  the  movies.  They 

Bl  ut 
Open 
Made 


Level   1 1 1  Reading  Vocab.  Test 
Examp I e 


The  food  is  on  the 


Reading  Vocab.  Test  I  teacher  was  late  to 

class . 


apple 
table 
ring 
run 

Asked 
Guess 
Softly 
Thei  r 


Reading  Vocab.  Test  2        The  ntan 

car  4 


the  beautiful 


adfni  red 
secretly 
ea  t  i  ng 
advised 


Reading  Vocab.  Test  3         The    cost  $1.25 


bruise 
magazine 
running 
snowball 


Reading  Voca'j.  Test  k 


Tom  was  when  he 

couldn't  go  camping. 


Reading  Vocab.  Test  S         Janey's  h^\r  clung  to  her 


Reading  Vocab.  Test  6         Rock  climbing  can  be 


thinking 
mountain 
th  irsty 
d  isappointed 

forehead 
noisier 
careful 
fortunate 

worried 
dangerous 
usual ly 
catches 
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Reading  Vocab.  Test  7 


Reading  Vocab.  Test  8 


Mike  enjoyed  all  the  music, 
the  drums  4 


Bill  is  the 
class^ 


boy  in  his 


doubtful ly 
di  sbel ief 
espec  pal ly 
suggested 

tal I  est 
beside 
coyldn*  t 
twel ve 


(continued  on  the  next  page  .  * 
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Reading  Vocab.  Test  9        The   needed  to  be  dusted*  foreign 

d  I  scover 
thorough 
furnt  ture 

Reading  Vocab.  Test  10       Mary  was    the  dinner.  discover 

prepar I ng 
molasses 
puzzi tng* 


Level  111  Reading  Vocab.  Test 
Example 


The  tood  in  on  the 


Reading  Vocab.  Test  1         The  living  room  is 

the  kl tchen* 


apple 
table 
ring 
run 

to  adjacent 
gaunt 
brokerage 
agili  ty 


Reading  Vocab.  Test  2        The  teacher's  explanation  waist 


of  the  story  was 


level 
vague 
dental 


Reading  Vocab.  Test  3         The  car  wou1en*t  starts  so  averted 

Mary  _  ^  _    it  was  out  of  gas.  convene 

assumed 
placid 


Reading  Vocab.  Test  k 


is  my  favorite  subject  Literally 


in  school. 


Reading  Vocab<  Test  S        The  lake  was  very 

yesterday. 


Mathemat  ics 

Nucleus 

Obvious 

p 1 ac  i  d 
mout  t 
pi  ague 
tobacco 


Reading  Vocab.  Test  6        The  doctor  was  a    figure  prominent 

in  his  community.  saunter 

percel ve 
reflection 


Reading  Vocab.  Test  7         Rock  climbing  can  be 


! npend 
di  sdain 
capaci  ty 
hazardous 


Reading  Vocab.  Test  8        Mary  approached  t>^e  scary  apprehension 


ride  with 


commen tary 
optician 
al ternati ve 


(continued  on  the  next  page  .  .  .) 
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Reading  Vocab*  Test  9 


Reading  Vocab^  Test  10 


The  boy  scouts  were 
about  going  camping* 


The  property  by  the  river 
was  a  good   . 


evol ution 
I onate 

enthus  iastic 
migrate 

i  nvestment 
hypocr  i  te 
man  i  fest 
i  ni  tiate 
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Module:    Encoding  -  Hon-Reading 

8  inch  Mide  x  10  inch  high  laminated  card  with  5*  li  to  ?  3/4  inch  symbols 
and  5t  3/^  by  I J  numbers  in  black  hand  printed  form.    The  symt»o?s  are  a 
square,  a  trianple*  a  circle,  a  styttzed  house  shape  and  an  asterisks  The 
numbers  are  two  digits.    All  begin  with  a  zero  and  are  followed  by  the  num- 
bers I  to  5* 

10  laminated  cards  2^  inches  wide  try  3  Inches  high  containing  the  same 
symbols  and  numbers  as  the  large  card  in  black  hand  printed  form. 


Module:    Encoding  -  Level  II) 

8  inch  wide  by  5  inch  high  laminated  card  with  12«  3/^  inch  high  by 
approximately  i  inch  wide  two  digit  numbers,  with  zero  preceeding  numbers 
1  to  9* 

2,  8  inch  wide  by  5  inch  high  laminated  cards  containing  the  following 
codes  and  words  in  black  hanJ!  printed  form  in  the  same  size  as  the  numbers* 


ERLC 


01  I  07  VisU 

02  bhe  08  The 

03  Enjoyed  09  To 
Oh     Agreed  10  Student 

05  Needs  1 1      Furni  ture 

06  Help  12  Music 

6,  8  inch  wide  by  5  inch  high  laminated  cards  containing  one  of  the  words 
listed  above  in  letters  3/^  inch  high  by  approximately  i  inch  wide  in 
black  hand  printed  form.    The  items  on  the  cards  include  the  following: 

Visit  The 
Needs  Help 
Hus  i  c  Agreed 

6,  8  inch  wide  by  5  inch  high  laminated  cards  containing  3       ^  word 
sentences  in  letters  3/^  inch  high  by  approximately  i  inch  wider  in 
black  hand  printed  form.    The  items  o    the  cards  include  the  following: 

She  needs  help. 
She  enjoyed  naisic. 
She  needs  furniture. 
I  agreed  to  vi  s  i  t. 
The  student  needs  help. 
1  enjoyed  the  music. 

Module:    Encoding  '  Level  VI 

8  inch  wide  by  5  inch  high  laminated  card  with  15,  3/^  inch  high  by 
approximately  ^  inch  wide^  two  digit  numbers  with  zero  preceeding  numbers 
)  to  9.    All  are  hand  printed  in  black. 

2f  8  inch  wide  by  5  inch  high  laminated  cards  containing  the  following 
cocoes  and  words  in  black  hand  printed  form.    The  numbers  and  letters 
are  i  inch  high  by  approximately  3/8  inch  ufl^e. 

(continued  .  . 
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01 

1 

09 

Improve 

02 

you 

10 

Happened 

03 

It 

M 

That 

04 

Win 

(2 

For 

05 

Am 

13 

Soon 

06 

Wait 

Angry 

07 

Take 

15 

Mathematics 

08 

Assume 

6#  8  inch  wide  by  5  inch  high  laminated  cards  containing  one  of  the  words  listed 
above  in  letters  3/4  inch  high  by  approximately  i  inch  wide  in  black  hand  printed 
form.    The  items  on  the  cards  include  the  following: 

Take 
You 

Improve 
I 

Ar.gry 
Wait 

6#  8  inch  wide  by  5  inch  laminated  cards  containing  3  to  5  word  sentences  in 
letters  3/^  inch  high  by  approximately  i  inch  wide  in  black  hand  lettered  form. 
The  items  in  the  C£irds  include  the  following: 

It  wi 1 1  wai  t 
I  am  angry 

It  wi 1 1  improve  soon 

I  wi I )  wa  i  t  for  you 

I  win  take  mathematics  soon 

You  assume  that  it  happened 
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81 i ss/Pi ctoqraphi c  Assessment 
Module:    Expressive  Language  -BHss 

I  torn  Number  I  tem  Description  I  tem  Code 


Express 

Bl 

i  ss 

ExampI e 

a  school  with  a  flaj,  bus  in 

H 

the  driveway,  tree  (picture  only) 

R  1  1  «^  c  \/fnKn  1  c      f  K  A  1  1 

k  A  ^  1   C  9  3 

tec 

r\uw   1  t 

1 

v  wa  t  e  r 

u 

n 

Express 

B) 

\  ss 

Row  1  Col 

2 

wheel cha i r 

B 

Express 

B) 

i  ss 

Row  1  Col 

3 

(to)  pvih 

H 

Express 

B) 

i  SS 

Row  1  Col 

li 

(to)  go#  leave 

B 

Express 

B) 

iss 

Row  2  Col 

1 

food 

B 

Express 

B) 

iss 

Row  2  Col 

2 

girl 

B 

Express 

B) 

iss 

Row  2  Col 

3 

(to)  eat 

B 

Express 

B) 

ISS 

Row  2  Col 

li 

(to)  drink 

B 

Express 

B) 

iss 

Row  3  Col 

1 

school 

B 

Express 

B) 

Iss 

Row  3  Col 

2 

televi  sion 

B 

Express 

Bl 

I  ss 

Row  3  Co; 

3 

(to)  see 

B 

Express 

Bl 

iss 

Row  3  Col 

li 

s  ick 

H 

Express 

B) 

1  ss 

Row  k  Col 

1 

boy 

B 

Express 

B) 

I  ss 

Row  h  Col 

2 

bus 

B 

Pictures  ibelow) 

^1  Express 

Bl  iss 

cat 

T 

"2  Express 

Bl  ISS 

doctor 

P 

Express 

BT 

ss 

dr  i  nk 

T 

Express 

Bliss 

girl  pushing  wheelchair 

H 

'^5  Express 

Bii 

ss 

watching  TV 

P 

Module:    Receptive  Picture  Vocabulary  Test  -  The  Revised  Peabody  Picture 
Vocabulary  Test  (fS8l) 

Dunn*  L.  M.  and  L.  H.  Dunn 
American  Guidance  Service 
Circle  Pines,  HN  55oU 
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rtodu  1  e:.  Expressive  Larjuage 
\ tem  Number 


Express 
Express 
Express 
Express 
Express 
Express 


Express  p 

Express  P 

Express  P 

Express  P 


cture  Example 
cture  #1 
cture  P2 
cture  #3 
cture  M 
cture  #5 

cture  Row  I  Col  I 
cture  Row  I  Ccl  2 
cture  flow  I  Col  3 
icture  Row  I  Col  k 


O      (continued  on  next  page 


Pic  tures 

I  tern  Oescriptlon 

washing  the  car 
boy 


gir- 

rec 
v^a^h. 
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I tem  Code 

P 
P 


M 
M 

H 


Express 

Pi  c ture 

Row 

2 

Col 

1 

t  ruck 

H 

Express 

P  i  c ture 

Row 

2 

Col 

2 

corn 

M 

Express 

Pi  cture 

Row 

2 

Col 

3 

b1  ue 

H 

Express 

Pi  c ture 

Row 

2 

Col 

k 

drl  ve 

H 

Fxpress 

Pi  cture 

Row 

3 

Col 

1 

boy 

H 

Express 

Picture 

Row 

3 

Col 

2 

bal  1 

H 

Express 

Pi  cture 

Row 

3 

Col 

3 

wave 

H 

Express 

Pi  cture 

Row 

Col 

k 

eat 

H 

Express 

Picture 

Row 

Coi 

1 

man 

M 

Ext^ress 

Pi  cture 

Row 

Col 

2 

pig 

H 

Express 

Pi  cture 

Row 

-oi 

3 

throw 

H 

Express 

Pi  cture 

Row 

Col 

wri  ti  ng 

H 

Module^    Picture  Sorting 


I tem  Number  I  tern  Description  Item  Code 

Sorting  Example  A  jack*'in-the-box  P 

Sorting  Example  B  teeth  P 

Sorting  Example  C  nose  P 

Sorting  Examole  D  top  *  P 

Sorting  Example  E  blocks  P 

Sorting  Example  f  thumb  P 

Sorting  Example  G  feet  P 

Sorting  Example  H  ball  P 

Sorting  Set  I  Example  shirt  P 

Sorting  Set  1  Example  horse  P 

Sorting  Set  I  A  duck  P 

Sorting  Set  I  B  pajamas  P 

Sorting  Set  1  C  lion  P 

Sorting  Set  I  D  tennis  shoes  P 

Sorting  Set  1  E  monkey  P 

Sorting  Set  I  F  pants  P 

Sorting  Set  2  Example  juice  or  orange  juice  P 

Sorting  Set  2  Example  hr  t  dog  P 

Sorting  Set  2  A  bananas  P 

Sorting  Set  2  B  glass  of  milk  P 

Sorting  Set  2  C  cookies  P 

Sorting  Set  2  D  sandwich  P 

Sorting  Set  2  E  cup  P 

Sorting  Set  2  F  chocolate  milk  P 

Sorting  Set  3  Example  tablecloth  ^ 

Sorting  Set  3  Example  motorcycle  P 

Sorting  Set  3  A  bus  P 

Sorting  Set  3  B  bicycle  P 

Sorting  Set  3  C  bed  P 

Sorti  ng  Set  3  D  chai  r  P 

Sorting  Set  3  E  couch  P 

Sorting  Set  3  F  Volkswagen  P 


(continued  on  next  page      .   . ) 
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Sorting  Set  ^  Example 
Sorting  Set  ^  Example 


father 

stove 

soap 


telephone 


Sorting  Set  4  A 

Sorting  Set  U  B 

Sorti  ng  Set  ^  C 

Sorti  ng  Set  ^  0 

Sorting  :>et  U  E 

Sort! ng  Set  ^  F 


church 
fishing 
br  I dge 


desk 


Module ;    Picture  Based  Receptive  Grammar  Test  '  Test  for  Auditory  Comprehension 
of  language  (1973) 


A  modified  version  is  used  which  includes  items-         15,  20,  21,  22,  2*», 
31,  33,  3*»,  39,  ^1,  *»2,  ^3,  *»5,  *»6,  ^7,  50,  52,  55,  56,  59,  60,  61,  62, 
63,  65,  67,  68,  69,  70,  71,  73,  7^,  76,  77,  78,  80,  82,  83,  86,  87,  9), 
92,  93,  9*»,  95,  96,  97,  101  , 

Carrow,  E* 
Teaching  Resources 
New  York  Times  Co* 
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Assistive  Device  Center 
California  State  University,  Sacramento 


)TEH  IDENTIFICATION 

Test  Battery!    Preliminary  Skills  Analysis         Array  Sizei  Small 
Stimulus  Type!    Pictures  Input  Mode;  Auditory 

Purpose    To  determineJjK  the  person  can  Indicate  which  stimulus  item  corresponds  to 
the  one  named  by  the  tester, 

Materials/Arrangement    The  pictures  are  divided  into  k  independent  sets*  one  example 
set  and  three  testing  sets.    Each  set  is  to  be  initially  presented  in  a  2  x  2  con- 
figuration or  any  array  convenient  for  the  person.    The  cards  should  be  orranQed  in 
the  order  indicoted  on  the  back       the  c^rds. 

General  Procedure    The  tester  names  each  Picture  as  the  set  is  laid  out.    When  the 
tester  then  calls  the  name  of  one  of  the  pictures^  the  person  is  to  select  which  pic* 
ture  was  named.    This  may  be  done  by  pointing,  sequentially  scanning  the  arr^iy  by  the 
tester  until  the  person  indicated  "y^s*'^  or  by  any  other  means  appropriate  to  the 
person's  motor  skilU,    Except  for  the  Example  Set,  the  person  should  not  be  informed 
regarding  the  correctness  of  the  choice. 

Example  Set  Before  presenting  the  pictures,  the  tester  says*  I  WANT  TO  FINO  O^T jr 
YOU  KNOW  THESE  PICTURE.  TELL  YOU  WHAT  I  CALL  EACH  ONE-     THEN  t 'LL.ASK  ^OU  TO^ 

SHOW  HE  THE  OUE  t  NAME.    As  the  example  set  is  laid  out*  say,  HERE  IS  A  BALLON,  A  FtHC 
ENGINE*  CANOY>  ANO  A  KNIFE.    Once  the  pictures  are  in  place*  say,  IF  I  SAIO  CANOY*  YCU 
WOULO  POINT  TO  tor  otherwise  indicate  as  described  in  General  Procedure)  THIS  filCTUfti 
Ttester  demonstrates)-    NOW  IT'S  YOUR  TURN.    Tester  than  says  BALLOON    and*  if  nece*>- 
sary*  encourages  a  response.     If  correct*  the  person  is  told  sol     I  f  i  ncorrect  or 
unresponsive*  tester  shows  what  was  expected.    The  three  remaining  picture  sets  ore 
then  treated*  in  turn*  in  the  same  manner.    Record  outcome  on  data  sheet. 

Test  Sets    Each  set  is  presented  in  order.    Within  each  set*  tester  speaks  the  name 
of  each  picture  as  listed  on  the  data  sheet  and  records  person's  response. 

Termination     If  person  cannot  execute  an  indication  response  in  the  Example  Set*  cjo 
to  Next  Test*     If  person  car  make  such  a  response,  continue  with  all  test  sets. 

Next  Test    With  9  or  more  Test  Set  Items  correct*  go  to  Large  Array  ITEM  lOENTlFICATtCN. 
Wi  th  6*  7»  or  8  Test  Set  items  correct,  go  to  SHALL  ARRAY  ANSWERING  QUESTIONS*  and 
with  less  than  6  correct  go  to  TWO-CHOlCE  ITEM  I OENT I F I  CATION  *  Auditory  Innut  Hade. 
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Assistive  Device  Center 
CaliFornia  St^te  University^  Sacramento 

ITEH  IDENTIFICATION 


Test  Battery:  PreMminary  Skills  Analysis 
Stimulus  Type:  Pictures 


Array  size: 
Input  t^e: 


Small 
Audi  tOry 


Set 


Ejtample 


I  tem 


bal loon 

f I  re  engi ne 

candy 

knife 


DATA  SHEET 


Client  1^ 
Date  ' 
Tester 


shoe 

toothbrush 

klecnex 

bathtub 

televis Ion 
hamburger 
dog 
spoon 


/ 


apple 
comb 
mtik 
chai  r 


Resul ts    Number  of 

correct  i  tems 


CoTOfi^nts 
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Assistive  Device  Center 
Caltfornia  Stata  University,  Sacramento 


tUH  lOENTIFICATIOK 


Test  Battery:  Preliminary  Skills  Analysis 
Stimulus  Type:  Pictures 


Array  Size:  Large 
Input  Hode:  Auditory 


Purpose   To  determine  if  the  person  can  indicate  which  stimulus  Item  corresponds  to 
the  one  named  by  the  tester. 

Katerlals/Arrangcment   One  set  of  20  pictures  Is  laid  out  in  a  4  x  5  arrangement 
or  any  arrangement  convenient  for  the  person. 

Genera  I  Procedure   The  tester  names  each  picture  as  it  Is  laid  out.  'mHm  the  tester 
then  calls  the  name  of  one  of  the  pictures,  the  person  Is  to  select  which  picture 
w^s  named.    Thfs  My  be  done  by  pointing,  sequential  screening  of  the  array  by  the 
tester  untit  the  person  Indicates  **yM*\  or  by  any  other  means  appropriate  to  the 
person's  motor  skills.    The  person  should  not  be  Informed  regarding  the  correctness 
of  the  choice. 

Test  Set    Tester  says,  NOW  I'LL  SET  OUT  MORE  PICTURES.    As  the  pictures  are  laid 
out  say,  HERE  IS  ...(tester  names  each).    Tester  treats  this  as  a  continuation  of 
the  Small  Array  ITEM  MOENTIFICATION*  Auditory  Hode  task  by  speaking  the  name  of  each 
picture  and  recording  person's  response. 

Termination   Terminate  task  if  person  makes  H  successive  errors,  and  go  to  Next  Test. 


Neyt  Test  With  iO  or  more  correct  responses,  go  to  Large  Array  ANSWERING  QUESTIONS. 
With  less  than  10  correct  responses,  go  to  Small  Array  ANSWERING  QMEST  ONS. 


ERIC 


A$$t$l:1v€  Device  Cerfter 
California  State  University*  Sacramento 


ITEH  IDENTIFICATION 

Test  Battery:  Preltmlnary  Skills  Analysis 
Stimulus  Type:  Pictures 

DATA  SHEET 


Array  Size:  Large 
Input  mode:  Auditory 


Client  t_ 
Date  ~ 
Tester 


r  1  af 

1  tarn 

Correct(+)/ 
Incorrectio] 

Trial 

Correct(+)/ 
Item               Incorrect (o) 

1 

^ aaIt  t  Aft 
COOK 1 V» 

f  oip 

towel 

hamburger 

bus 

• 

bathtub 

fork 

crackers 

cake 

• 

zipper 

teKher 

umbrella 

8. 

watch 

18. 

doctor 

9. 

radio 

19. 

cup 

10. 

car 

• 

20. 

toothbrush 

Number  of  correct  r'eIectIons_ 

Comments   
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Assistive  Oevice  Center 
California  State  University,  Sacramento 


ANSWERING  QUESTIONS 


Test  Battery:  Preliminary  Skills  Analysis 
S t i  mu I  us  Type;    P t  ctures 


Array  Si ze;    Smal 1 
1 nput  Mode:     Audi  tory 


Purpose :    To  determtnet  if  a  person  can  indicate  wants,  needs,  or  ideas  upon  request 
through  the  use  of  pictures. 

Haterials/Arrangement :    The  pictures    to  be  used  should  be  alt  of  those  correctly 
selected  in  the  Small  Array  I  tern  Identification,  Auditory  Input  Test.    These  should 
be  divfded  into  sets  of  no  fewer  than  two  nor  niore  than  four  pictures  each.  Sets 
should  be  as  equal  In  size  as  possible  and  arranged  conveniently  for  the  person. 

General  Procedures:    The  Tester  creates  equal  sized  picture  sets,  treating  one  as 
an  Example  Set.    When  a  set  of  pictures  is  presented  to  the  person,  the  Tesrer  reads 
an  appropriate  question  from  the  data  ;heet  to  the  person.    The  person  is  incn  to 
answer  by  selecting  one  of  the  picture:;.    This  may  be  done  by  pointing,  sequentially 
scanning  the  array  by  the  Tester  until  the  person  Indicates  ^*ye%*\  or  by  any  other 
means  appropriate  to  the  person's  motor  skills.    Except  for  the  Example  Set.  the 
person  should  not  be  informed  regarding  the  correctness  of  the  choice.    Tester  should 
record  on  the  data  sheet  (a)  the  Set  to  which  a  picture  was  assigned,  :jnd  (b)  the 
choice  outcome. 

Example  Set:    Before  presenting  the  pictures,  the  Tester  says,   I GOING  TO  SET  OUT 
SOME  OF  THESE  PICTURES  AGAIN.     I'D  LIKE  YOU  TO  USE  THESE  PICTURES  TO  TELL  HE  THINGS. 
I 'LL  ASK  YOU  A  QUESTION.    YOU  ANSWER  HE  BY  POINTING  TO  [or  otherwise  Indicate  as 
described  in  General  ProcedureJ  A  PICTURE.    As  the  Exawiple  Set  Is  laid  out,  say. 

HERE  IS  (Tester  names  each).     I F  I  ASKED   (Tester  points  to  correct  answer) 

THIS  IS  BECAUSE  (Tester  explains  rationale).    NOW  IT'S  YOUR  TURN.  Tester 

then  asks  another  question  and,  if  necessary,  encourages  a  response.     If  correct, 
the  person  (s  told  so.     (f  incorrect  or  unresponsive.  Tester  shows  what  was  expected. 
AH  remaining  pictures  In  the  set  are  then  treated,  in  turn,  in  the  jtame  manner. 
Record  set  membership  and  outcome  on  data  sheet. 

Test  Sets:    Each  set  Is  presented  In  order.    Within  each  set,  tester  asks  a  qupi^tion 
from  the  data  sheet.    Record  set  membership  and  outcome  on  data  sheet. 

Termination.'    Terminate  test  If  person  makes  h  successive  errors,  and  go  to  Next  Test 

Next  Test:    Go  to  language  assessment  decision  flow. 


Assistive  Device  Center 
California  State  University,  Sacramento 


ANSWERING  QUESTIONS 

Test  Battery;    Preliminary  Skills  Analysis  Array  Size; 

Stimulus  Type;    Pictures  Input  Mode; 

QUESTION  SHEET 


Sma) ) 
Audi  tory 


QUESTION 


RESPONSE 
apple 

S/of  hamburger 


Chair 
comb 

hamburger 
or  apple" 


1.  What  would  you  point  to  if  you  were  hungry? 

2.  What  would  you  point  to  if  you  wanted  to  take  a  bath?  bathtub 
3*    V/hat  do  people  sit  in? 

What  would  you  use  to  fix  your  ha!r? 
5*    What  animal  might  people  have  in  their  house? 

What  would  you  point  to  if  you  were  hungry? 

7*    What  would  you  point  to  if  you  wanted  to  blow  your  nose?  kleenex 

8.    What  would  you  point  to  if  you  were  thirsty?  mi  Ik 

9-    What  do  people  put  on  their  feet?  shoes 

10.    What  do  people  eat  with?  spoon 

IK    What  would  you  point  to  if  you  wanted  to  watch  a  (T.vj 

show?  televi  s  ion 

12.    What  would  you  point  to  if  you  wanted  to  brush  your 

teeth?  toothbrush 
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Assistive  Device  Center 
CaHfornid  State  University^  Sacramento 


ANSWERING  QUESTIONS 

Test  Battet*y:    Preliminary  SkiUs  Analysis         Array  Size:  SmaW 
Stimulus  Type:    Pictures  Input  Mode;  Auditory 


DATA  SHEET 


Client  H 

Date 

Tester 


Correct  (+) 

Set  Correct  Answer  Response  Incorrect  (o) 

Example    ' 


I 


2 


3 


Number  of  correct  responses 
Comments   
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Assistive  Device  Center 
California  State  University^  Sacramento 


ANSWERING  dUESTlOhS 

Test  Battery:    Pretrmrnary  SklHs  Analysis        Array  Size:  Large 
Stimulus  Type:    Pictures  Input  Hode:  Auditory 

Purpose:    To  determine  Jf  a  person  can  Indicate  wants,  needs,  or  Ideas  Jpon  request 
through  the  use  of  pictures. 

Materials/Arrangement :  One  set  of  pictures  comprising  all  those  correctly  selected 
in  the  large  Array,  ITEH  IDENTIFICATION,  Auditory  Input  Test  should  be  used.  These 
should  be  set  out  in  an  arrangement  convenient  for  the  person.  Two  pictures  should 
be  designated  as  Examples  by  the  Tester. 

General  Procedure;    Dnce  the  pictures  are  set  out,  the  Tester  readf  an  appropriate 
question  from  the  date  sheet  to  the  person.    The  parson  Is  then  to  answer  by  selectlnfl 
one  of  the  pictures.    This  may  be  done  by  pointing,  sequentially  screening  the  array 
by  the  Tester  until  the  person  indicated  '*y^s"f  or  by  any  other  nieans  appropriate  to 
the  person's  motor  skills.    Except  for  the  two  Examples,  the  person  should  not  be 
informed  regarding  the  correctness  of  the  choice.    Tester  should  record  on  the  data 
sheet  (a)  which  pictures  were  used  as  examples,  (b)  the  order  In  which  the  plc1:ures 
w^re  tested,  and  (c)  the  choice  outq^. 

Example  Pictures;    Before  presenting  the  pictures,  the  Tester  says,  I'H  GOING  TO  SET 
OUT  SOHE  OF  THESE  PICTURES  AGAIN.     I'D  LIKE  YOU  TO  USE  THESE  PI  CTURES  TO  TELL  HE  THINGS.  . 
I'LL  ASK  YOU  A  QUEStTuN.    YOU  ANSWER  ME  BY  POINTING  TO  (or  otherwise  Indicate  as  des* 
cribed  in  General  Procedure)  A  PICTURE.    As  the  pictures  are  set  out,  say,  HERE  IS  ... 
{Tester  narnes  each).    IF  I  ASKED  ...  (fester  asks  a  question  from  the  data  sheet  re- 
ferring to  first  Example  picture)  YOU  WOULD  POINT  TO    (or  otherwise  Indtcate)v. . (Tester 
points  to  correct  answer).    THIS  IS  BECAUSE. .. (Tester  explains  rationale) p    NOW  IT'S 
YOUR  TURN,    Tester  then  asks  another  question  referring  to  second  Example  picture 
jnd,  if  necessarY,  encourages  a  response.    If  correct  the  person  Is  told  so.    If  In- 
correct or  unresponsive,  Tester  shows  what  was  expected.    Tester  records  which  were 
tSe  two  examples  and  the  outcome  of  the  second  example  selection,  .  o 

Vest  Pictures:    Tester  asks  questions  from  the  datasheet  relating  to  the  remaining 
pictures^  recording  the  order  of  question  and  outcome. 

Termination:    Terminate  test  If  person  makes  ^  successive  errors,  and  <jO  to  Next  Test. 
Next  Test:    Go  to  Language  Assessment  Decision  Flow. 
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Assistive  Oevtce  Center 
Cdlrfornld  State  University,  Sacramento 


ANSWERING  QUESTIONS 

Test  Battery:    Preliminary  Skills  Analysis  Array  Size; 

Stimulus  Type:    Pictures  Input  Mode: 


Large 
Auditory 


QUESTION  SHEET 

It  'What  would  you  point  to  tf  you  wanted  to  take  a  bath? 
2.    What  would  you  point  to  if  you  wanted  to  rtde  somewhere? 
3^    What  would  you  point  to  if  you  were  hungry? 

What  do  people  pour  coffee  into? 
5t    What  would  you  point  to  if  you  wanted  tc  /? 
6.    Who  do  you  go  to  if  you  are  sick? 

7t  What  would  you  point  to  if  it  was  dark  and  you  wanted  to  make  ft 
light? 

8.  What  do  people  eat  with? 

9.  What  would  you  point  to  if  you  wanted  to  listen  to  music? 
\u*    What  would  you  use  if  your  hands  were  dirty? 
lit    Who  do  you  ask  questions  of  at  school? 

12.  What  would  you  point  to  if  you  wanted  to  brush  your  teeth?  toothbrush 

13.  What  would  you  point  to  if  you  wanted  to  dry  yourself  after 

your  bath?  towel 

1^*    What  would  you  use  if  it  were  raining?  umbrella 

15.  What  would  you  point  to  if  you  wanted  to  know  the  time?  watch  - 

16.  What  would  you  use  to  fasten  your  jacket?  zIpper 


bathtub 

bus  or  car 

cake t  cookies , 
crackers »  or  hamburger 

game 
doctor 


Iam£ 

fork 

radio 

soap 

teacher 
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Assistive  Device  Center 
California  State  University*  Secrenento 


ANSWERING  QUESTIONS 


Test  Battery:    Preliminary  Skills  Analysis 
Stimulus  Type:  Pictures 

DATA  SHEET 


Trials 
EX: 

I. 

2. 
3. 
k, 
5. 
6. 
7. 
8. 
9. 
10. 

II . 
12. 
13. 
lit. 
15. 
|6. 


Array  Size:  Large 
Input  Hode:  Auditory 


Client  I 
Date  ' 

Teste: 


Correct  Answer 


Response 


Correct  (+) 
Incorrect  (o) 
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Assistive  {yevtce  Center 
California  State  Untverstty,  Sacramento 


tyO"CHOICE  AUDITORY  ITEM  IDENTIFICATION 


Test  Battery:  Comiun  teat  ion  Skills  Diagnosis 
Stimulus  Type:  Pictures 


Array  Size;  Two 
input  Hode:  Auditory 


Purpose:    To  determine  if  the  person  can  indicate  which  of  two  stimulus  items 
corresponds  to  the  one  named  by  the  Tester^ 

Ha te r i a I /Ar rangemen t :    The  pictures  are  divided  into  9  independent  sets,  one  Example 
Set  and  8  testing  sets*    Each  set  should  be  arranged  conveniently  for  the  person* 
Position  of  correct  picture  should  vary  from  trial  to  trial* 


General  Procedures:    The  Tester  rames  each  picture  as  the  set  is  laid  out*    When  the 
Tester  then  calls  the  name  of  one  of  the  pictures,  the  person  Is  to  select  which  picture 
was  named.    This  may  be  done  by  pointing,  sequentially  scanning  the  array  by  the  Tester 
until  the  person  indicates  "y^^"       by  any  other  means  appropriate  to  the  person's 
motor  skills.    Except  for  the  Example  Set,  the  person  should  not  be  Informed  regarding 
the  correctness  of  the  choice. 

Example  Set:    Before  presenting  the  pictures,  the  Tester  says,  I  WANT  TO  FIND  OUT  IF 
YOU  mW  THESE  PICTURES*    I'LL  TELL  YOU  WHAT  I  CALL  EACH  ONE.    THEN  I'LL  ASK  YOU  TO 
SHOW  HE  THE  ONE  I  MAHET"  Oftce  the  pictures  are  In  place,  say,  IF  I  SAID  PHONE,  YOU 
WOULD  POINT  TO  (or  otherwise  indicate  as  described  in  General  Procedure)    THIS  PICTURE 
(Tester  demonstrates).    NOW  IT'S  YOUR  TURN.    Tester  then  says  HAMBURGER  and,  if  ncc- 
cessary,  encourages  a  response .    If  -•orrect ,  the  person  is  told  so.    TT  incorrect  or 
unresponsive.  Tester  shows  what  was  expected*    The  8  remaining  picture  sets  are  then 
treated,  {n  turn,  in  the  same  manner*    Record  outcome  on  data  sheet. 

Test  Sets:    Each  set  is  orescnted  In  order.    Within  each  set,  tester  speaks  the  rame 
of  each  picture  as  listed  on  the  data  sheet  and  records  person's  response. 

Termination:    If  person  cannot  execute  an  indication  response  in  the  Example  Set,  go 
to  Next  Test*     If  person  can  make  such  a  response,  continue  with  all  test  sets. 

Next  Test:    With  6  or  more  test  bet  ^  ems  correct,  end  testing.    With  less  than  6  items 
correct,  go  to  Small  Array  Item  Identification  Visual  Input. 


Assistive  Devtre  Center 
California  State  University,  Sacramento 


TWO'CHOtCE  AUDITORY  ITEM  (DEHTtF  I  CATION 
DATA  SHEET 


Test  Battery:  Communication  Skills  Diagnosis 
Stimulus  Typei  Pictures 


Set 


Array  Size;  Two 
Input  Hode:  Auditory 


Client  I 
Date  " 
Ttster 


Choices 


StinHilus 


Correct  (0/ 
Incorrect  (o) 


Exampl e 


3 

5 
6 

7 
8 


telephone 
hambuger 

bathtub 
banana 

radio 

toothbrush 
ball 

ice  cream  cone 

kleenex 
car 

bed 
cup 

television 
pants 

hot  dog 
spoon 

shoes 
milk 


hamburger 

banana 

radio 

ice  cream  cone 

car 

bed 

pants 

hot  dog 

shoes 


Number  of  Responses  Correct 
Comments  - 
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AsslStlw  Device  Center 
California  Statt  University^  Sacramento 


VISUAL  MEMORY 


Test  Battery:  CofnmJnication  Skills  Diagnosis 
Stimulus  Type;  Pictures 


Array  Size;  Two-Choice 
Input  Mode:  Visual 


Purpose:    To  determine  if  the  person  can  reinember  an  item  shownto  tdem  several  seconds 


Materials/Arrangciient;    There  are  8  independent  sets  o  f  <>ictures  and  I  Example  Set. 
Each  set  contains  2  pictures  ConiUttng  of  a  sample  and  a  distractor*   The  position  of 
the  correct  picture  In  the  array  will  vary  from  trial  to  trial.    A  stop  watch  will  be 
needed  to  measure  response  time. 

Gene ra I  P rocedu re :    The  Tester  shows  the  picture  mtrked  "Sample*'  to  the  person  for  5 
seconds .    The  Tester  removes  the  picture  out  of  the  person's  range  of  vision  for  10 
Seconds.    The  sample  and  a  distractor  are  then  presented  to  the  subject  in  the  position 
indicated  on  the  back  of  the  pictures.    The  person  then  selects  by  pointing^  sequential 
Scanning  of  the  array  by  the  Tester  until  the  person  Indicates  "yes"*  or  by  any  other 
means  appropriate  to  the  person's  motor  skills.    The  time  between  presentation  of  the 
sample  and  the  distractor  and  the  person's  selection  should  be  timed.    Verbal  Inter- 
action between  the  person  and  the  Tester  should  be  avoided.    Except  for  the  Example 
Set,  the  person  should  not  be  informed  regarding  the  correctness  of  the  choice. 

Example  Set:    The  Tester  Sets  out  the  sample  picture  for  S  seconds  and  then  removes 
it  from  the  person's  Sight  for  10  seconds.    Both  the  sample  and  the  distractor  are 
then  set  out.    The  Tester  indicates  which  picture  was  the  sample.    The  Tester  then 
gestures  toward  the  person  that  s/he  is  to  make  the  selection.    The  tester  picks  up 
the  pictures  and  repeats  the  procedure  exactly  as  before  except  that  this  time  the 
person  <s  encouraged  visually  to  make  the  selection.    Give  as  many  visual  cues  as 
needed*  encourage  the  person  to  respond*  and  correct  any  errors  made  by  the  person. 
Record  both  the  selection  and  response  time  on  the  data  sheet. 

Test  Sets:    Each  Set  Is  presented  In  order  according  to  the  above  procedures.  For 
each  Set  Tester  records  selection  and  response  time  on  data  sheet. 

Termination:    If  person  cannot  execute  an  indication  response  in  the  Example  Set  or 
makes  no  response  or  incorrect  responses  to  the  first  three  test  items,  go  to  Nei't 
Test.    Otherwise^  continue  with  all  test  sets. 

Next  Test:    If  person  has  6  or  more  correct;  recommend  training  on  auditory  item 
identification*     If  person  has  less  than  6  correct,  recommend  training  on  visual 
memory. 
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Assistive  Device  Center 
California  State  UniversItVi  Sacramento 


Test  Battery; 
Stimulus  Type: 


Set 


VISUAL  HEHORY 

DATA  SHEET 

Communication  Skills  Diagnosis 
Pictures 


Pictures 
(^Correct) 


Array  Size: 
Imput  Hode: 


CI  Ient#_ 
Date  " 
Tester 


Correct  (♦)/ 
Incorrect  (o) 


TWo'Choice 
Visual 


Response 

Ttiwe  In  Seconds 


Example 


*tennls  shoes 
juice 


cup 
^car 


3 

S 
6 

7 
8 


^sandwich 
telephone 

*cake 
toothbrush 

^lamp 
soap 

*f£**crea(n  cone 

couch 
*comb 

chai  r 
*fork 


Number  Correct 
Comments: 
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Assistive  Device  Center 
California  State  Uni vers! ty ^  Sacramento 

m-CHOICE  VISUAL  ITEM  iOENTIFICATION 

Test  Battery:    Communication  Ski  Ms  Diagnosis        Array  Size;  Two 
Stimulus  Type:    Pictures  Inpur.  Mode;  Visual 

Prepare:    lo  determine  if  the  person  can  identify  class  membership  with  only  two 
choices  given  no  auditory  instructions. 

Baterials/Arrangement !    The  pictures  are  divided  into  5  independent  sets»  one 
Example  Set  and      testing  sets.    Each  set  should  be  arranged  conveniently  for  the 
person.    Position  of  correct  picture  shoul/]  vary  from  trial  to  trial. 

General  Procedure:    The  Tester  shows  each  picture  to  the  Person  as  the  set  is 
laid  out.    The  sample  (to  be  matched  picture)  is  then  shown  to  the  person^  who 
!s  to  select  the  picture  in  the  array  corresponding  to  the  sample.    This  may  be 
done  by  pointing,  sequential  scanning  of  the  array  by  the  Tester  until  the  person 
indicated  "yes",  or  by  any  ether  means  appropriate  to  the  person's  motor  skills. 
Verbal  interaction  between  the  person  and  the  Tester  should  oe  avoided.  Except 
for  the  Example  Set,  the  person  should  not  be  informed  regarding  the  correctness 
of  the  choice. 

Example  Set:    After  laying  out  the  set.  Tester  shows  the  sample  to  the  person 
and  then  places  it  next  to  each  picture  in  the  array.    The  correct  match  is  then 
shown  to  the  person.    Repeat  this  procedure  by  gesturing  toward  the  person  *hat 
s/he  is  to  indicate  which  picture  corresponds  to  the  sample.    Give  as  many  visual 
cues  as  needed,  encourage  the  tierson  to  respond,  and  correct  any  errors  mede  by  the 
person.    Record  outconte  oi>  data  sheet « 

Test  Sets:    Each  set  Is  presented  In  order.    For  each  set,  Tester  shows  sample 
to  the  person  and  records  selection. 

Termination:  If  person  cannot  execute  an  Indication  response  In  the  Example 
Set,  go  to  t^ext  Test.  If  person  can  Mke  such  a  response,  continue  with  all 
test  sets.  I 

Next  Test:    With  6  or  more  correct  responses  on  the  Test  Sets,  go  to  VISUAL  FREE 
RECALL.    With  less  than  6  correct,  go  to  TVO^CHOICE  VISUAL  MATCHING, 
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Assistive  Device  Center 
California  State  University*  Sacramento 

TWO-CHOICE  VISUAL  ITEN  IDENTIFICATION 
DATA  SHEET 


Test  Battery:  Communication  Skills  Diagnosis 
Stimulus  Type:  Fictures 


Set 


Saii^le 


Array  Size:  Two 
Input  Hode:  Visu«) 


Client  #_ 

Date 
Tester 


Choices  Correct  (+)/ 
(^Correct  Hatch)  tncorrect  ^o) 


Example 


cat 


*kl tten 
Mtch 


3 

5 
6 

7 
8 


goose 
ml ttens 

chocolate' 
milk 

woman 

po) ice 
car 

mal Iman 
feet 


Sul  t 

*g loves 
lamb 

*dog 
grape 

Awllk 

grandfather 

*woman 

cherries 

^volkswagon 

top 

^m! Ikman 
woodpecker 

*to«s 

helicopter 


Number  correct 
Conviients 
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Assistive  Device  Center 
Cdltfornid  State  University^  Sacramento 

PICTURE  HATCHING  ^ 

Test  Battery:    Communication  Skills  Diagnosis        Array  Size;  Two-Choice 
Stimulus  Type;    Pictures  Imput  tlode;  Visual 

Purpose:  To  determine  if  the  person  can  match  two  Identical  pictures 

^^ter iaIs/Arrangement    There  are  8  independent  sets  of  pictures  and  one  Example  Set. 
Each  set  contains  3  pictures  consisting  of  a  sample,  an    identical  picture  to  the  sample^ 
and  a  distractor.    The  position  of  the  matching  (correct)  picture  in  the  array  wiM  vary 
^rom  trial  to  trial. 

General  Procedure  The  tester  sets  out  the  array  consisting  of  the  to-be-matched  picture 
an^r  the  distractor.    Position  within  the  array  is  indicated  on  the  back  of  each  picture. 

!Ster  than  shows  the  sample  picture  to  the  person  and  visually  Indicates  that  person 
is  to  select  the  matching  picture.    This  may  be  done  by  pointing^  sequential  scanning 
of  the  array  by  the  tester  until  the  person  indicates  **yes*^  or  by  any  other  rneans 
appropriate  to        person's  motor  skills.    Verbal  interaction  between  the  person  and 
the  tester  should  be  avoided.    Except  for  the  Example  Set»  the  person  should  not  be 
Informal  regarding  the  correction  of  the  choice. 

Example  Set    Tester  sets  out  the  two-picture  array^  shows  the  person  the  sample  picture^ 
places  the  sample  picture  next  to  Its  matching  picture  and  Indicates  the  match  by  pointing 
back  and  forth  between  the  two  pictures.    Repeat  this  procedure  by  gestering  toward  the 
person  that  s/he  Is  to  Indicate  which  picture  corresponds  to  the  sample.    Give  as  many 
visual  cues  as  needed^  encourage  the  person  to  respond^  an'^  correct  any  error  made  by  ^ 
the  person.    Record  outcome  on  data  sheet.  V 

Test  Sets    Each  set  is  presented  In  order  according  to  the  above  procedure.    For  each 
setf  tester  shows  the  sample  to  the  person  and  records  selection. 

Termination    If  person  cannot  execute  an  Indication  response  in  the  Example  Set  or  makes 
no  responsg  or  incorrect  responses  to  the  first  3  test  items>  go  to  next  test.  Ctherwlse, 
continue  with  all  t'^st  sets. 

Next  Test  With  6  or  more  correct^  exit  and  recomm*?nd  training  of  categorization  concepts.  ! 
With  less  than  6  correct*  go  to  Pretanguage  lnterv*»w. 


42o 


ERIC 


Assistive  Device  Center 
California  State  University^  Sacramento 

PICTURE  MATCHING 

DATA  SHEET 


Test  Battery:  Communication  Skills  Diagnosis 
Stimulus  Type:  Pictures 


Array  Size: 
Imput  Mode: 


Two*Choice 
Visual 


Number  correct_ 
C^imments 


Client  #^ 
Date  2 
Tester 


Set 


Pictures 

(=ft^Correct  Match) 


Correct  {+)/ 
Incorrect  (o) 


Example 


3 
k 
5 
6 
7 


*lce  cream  cone 
tricycle 

^cookies 
pajamas 

*eggs 
fish 

^carrots 
tennis  shoes 

*dru(n 
zipper 

*house 
basketball 

^glasses 
oranges 

*bus 

pig 

^footbal I 
chair 
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Assistive  uevscs  usnicr  

California  State  tTntv^rsity^  Sacramerrto 


VISUAL  ITEM  IDENTIFICATION 


Test  Battery:    Communication  Skills  Diagnosis       Array  Size:  Small 
Stimulus  Type:    Pictures         ,  Input  Mode:  Visual 

Purpose  To  determine  if  the  person  can  identify  class  membership  with  no  auditory 
instructions. 


Hater lals/Arrangement    The  pictures  are  divided  into  7  independent  sets>  one  Example 
Set  and  six  test  sets.    Each  set  Is  to  be  Initially  presented  in  a  2  x  2  configura-^ 
tion  or  any  array  convenient  for  the  person.'  Position  of  correct  picture  will  vary 
from  trial  to  trial. 

General  Procedure    The  tester  shows  each  picture  to  the  person  as  the  set  is  laid 
out. The  sample  (to  be  matched  picture)  is  then  shown  to  the  person^  who  is  to  select 
the  picture  in  the  array  corresponding  to  the  sample.    This  may  be  done  by  pointing^ 
Sequential  scanning  of  the  array  by  the  tester  until  the  person  Indicates  *Ves'\  or 
by  any  other  means  appropriate  to  the  person's  motor  skills.    Verbal  interaction  be- 
tween the  person  and  the  tester  sfK>uld  be  avoided.    Except  for  the  Example  Set>  the 
person  should  not  be  Informed  regarding  the  correctness  of  the  choice. 

Example  Set    After  laying  out  the  set^  tester  shows  the  sample  to  the  person  and  then 
places  i  t  next  to  each  picture  In  the  array.    The  correct  match  Is  then  shown  to  the 
person.    Repeat  th\%  procedure  by  gesturing  toward  the  person  that  s/he  is  to  Indicate 
which  picture  corresponds  to  the  sample.    Give  as  many  visual  cuec  as  needed^  encourage 
the  person  to  respond,  and  correct  any  errors  made  by  the  person.    Record  outcome  on 
data  sheet. 


Test  Sets    Each  set  is  presented  in  order  according  to  the  above  procedure-    For  each 
set|  tester  shows  the  sample  to  the  person  and  records  selection. 

Termination    If  person  cannot  execute  an  indication  response  in  the  Example  Set»  go 
to  Next  Test,     (f  person  can  make  such  a  response^  continue  with  all  test  sets. 

Next  Test  With  6  or  more  correct  responses  In  the  test  Sets>  go  to  VISUAL  FRcE  RECALL. 
With  less  than  6  correct,  go  to  two-choice  visual  ITEM  IDENTIFICATION. 
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Assistive  Device  Center 
California  State  University,  Sacramento 

VISUAL  ite:i  identification 

DATA  SHEET 


Test  Battery: 
Stimulus  Type: 


Communication  Skills  Diagnosis  Array  Size:  Smt>ll 

Pictures  Input  Mode:  Visual 


Client  iC^ 
Date  ^ 
Tester 


Set 

1  tem 

(Sample) 

(*Hatch) 

Example 

At rn 1 A  n A 
0  1  1  ^  1  CI  lie 

^tennis  shoe 

(dress 

tree 

shoe) 

telephone 

t 

(cow) 

basketbal 1 

stove 

*calf 

2 

box«  gloves 

fly) 

*moth 

Volkswagen 

3 

'^kittens 

(cat) 

D 1 ocks 

lemons 

wagon 

cake 

(rol ler 

^ice  skate 

ladder 

skate) 

mouth 

5 

Agorl  1  la 

(monkey) 

bathtubs 

bicycle 

bri  dge 

6 

ship 

slubs 

( s  p  i  de  r ) 

shirt 

^bee 

7 

rake 

flowers 

(flag) 

^flag 

ship 

Correct  (+)/ 
Incorrect  (o) 
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continued  on  page  2 


Caltfornla  State  University,  Sacramento 


VISUAL  ITEH  IDENTIFICATION 
DATA  SHEET 

Test  Battery:    Communication  Skills  Diagnosis 
Stimulus  Type;  Pictures 


Array  Size^ 
ir^ut  Mode: 


Small 
Visual 


Set 

(Sample) 


/ 

lte|n 
(*Mitch) 


Correct  (+)/ 
Incorrect  (o) 


8 

(man) 


ai  rplane 
Aman 
rose 

sai Iboat 


Results:    Number  of  correct  Items 


Comments ; 


page  2 
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CI  ient  Nuinber 
Date 


Language  Assessment  Hoc*ule 
Spelling  Instruction  Sheet 

Using  information  obtained  from  the  screening,  select  the  grade  levely^d  the 
type  of  stimuli  most  appropriate  for  testing  spelling.     Instruct  the/person  to 
spell  each  word^  / 

If  the  person  can  directly  select  ask  them  to  do  ^o^     If  they  canf/ot  or  if  it  re* 
quires  too  great  an  expenditure  of  energy*  attempt  scanning^    Th/s  can  be  accom* 
plished  by  pointing  to  each  letter  of  the  alphabet  and  having  ttie  person  stop  you 
on  the  correct  letter  by  activating  a  switch  or  vocalizing^    P/int  each  of  the 
selections  on  a  piece  of  paper  within  their  sight  as  you  proceed^    This  allows 
the  person  to  keep  track  of  thetr  responses^    For  faster  tesilng,  determine  if  the 
person  can  select  groups^     If  so,  scan  the  lines  of  letteryand  have  them  stop 
you  at  the  correct  line.    Then  scan  the  selections  tn  that/  line  for  the  desired 
letter.  / 

Present  the  word  by  saying,  **Spel!   If  the  person  makes  no  attempt  at  re* 

sponding  within  30  seconds*  repeat  the  stimuli.    If  during  testing  of  a  particular 
level  the  person  does  not  respond  and/or  responds  incorrectly  on  ^ny  three  con* 
secutive  items,  stop*  and  begin  at  the  preceding  level.     If  the  person  achieves 
80t  or  better  at  the  lower  level*  return  to  the  higher  level  and  test.  Continue 
to  test  until  Level  6  Is  cotnoleted*  or  80^  accuracy  ts  no  longer  achieved. 
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Client  Number 
Date 


Grade  Level  2 


Language  Assesbrrcnt  Module 
SpelMng-Data  Sheet 


Word 


1, 

at 

2, 

has 

3, 

will 

4, 

me 

5, 

the 

6, 

look 

7. 

it 

8. 

ran 

9. 

come 

10. 

no 

11. 

yes 

12. 

top 

Response 


Correct-Incorrect 


5^  Correct 


Grade  Level  4 


Word 

1. 

able 

2. 

monkey 

3, 

teacher 

4. 

leg 

5. 

close 

6. 

uncle 

7. 

hear 

8, 

find 

9. 

page 

10, 

other 

11. 

hit 

12. 

early 

Grade  Level 

Word 

1. 

again 

2. 

thought 

3. 

bother 

4. 

group 

5. 

price 

6. 

popcorn 

7. 

rough 

8. 

f i  fteen 

9. 

1 ibrary 

10. 

yet 

11. 

color 

12, 

machine 
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ASSISTIVE  DEVICE  CENTER 
California  State  University,  Sacramento 


Expressive  Language  -  Words 


Test  Battery  -  Language  Assessment 


Array  Size  *  Smal I 


Stimulus  Type  -  Wordc 


Input  Hode  *  Visual 


Purpose  *  To  determine  if  a  person  can  use  word  lists  to  form  simple  gram- 
mat  tea)  utterances  4 

Materials/Arrangement  -  The  three  cards,  each  containing  Items  from  a  gram- 


matical category,  should  be  arranged  In  the  order  Indlcate<ton  the 
back,  but  may  be  adjusted  in  row  and  column  number  to  suit  the 
person's  ability  to  reach  or  see  the  Items  watK     The  tester  should 
have  the  one  example  and  five  stimulus  picture  carJs  available. 


General  Procedures  *  The  tester  shows  the  person  the  pictures  one  at  a  time. 


The  person  responds  by  describing  the  picture  using  the  words  from 
the  displayed  array.    This  may  be  done  by  pointing,  sequentially 
scanning  the  array  by  the  tester  until  the  person  Indicates  **yes*\ 
or  by  any  other  means  appropriate  to  the  person's  motor  skills^ 
Except  for  the  Example  Set,  the  person  should  not  be  Irvformed  regarding 
the  corr^^Ttness  of  the  choice.    The  tester  sfK>uld  record  on  the  data 
sheet  the  exact  series  of  selections  made  by  the  person* 


Example  Set  -  Before  presenting  the  materials  the  tester  says  I  AH  GOING  TO 


S[£T  OUT  GROUPS  OF  WORDS  IN  FRONT  OF  YOU.    THEN  I  WILL  SHOW  YOU  A 
PICTURE  ANO^ASK  YOU  TO  OESCRtBE  IT  USING  THESE  WORDS.    As  the  tester 
lays  down  each  card  the  tester  says  THESE  ARE  ARTICLES,  WORDS  THAT 
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COME  BEFORE  HOUWS,  HKE  A  AND  THE.    THESE  ARE  NOUW^>  WORDS 
THAT  HAME  THtHGS  AND  THESE  ARE  VERBS.  WORDS  THAT  DESCRIBE  ACTIONS. 
Th<  tester  ditpUvt  the  exawple  picture  and  says.   WI  ARE  GOING 
TO  MAKE  UP  SENTEHCgS  TO  DESCRIBE  THIS  PICTURE.    WE  COULD  SAY  THE 
GIRL  THROWS.    HOW  IT'S  YOUR  TURW.    CAH  YOU  DO  WHAT  I  JUST  DID? 
SHOW  ME  THE  WORDS  THAT  TELL  HE  ABOUT  THIS  PICTURE.    If  necessary 
the  tester  encourages  tHe  person  to  respond.    If  the  person  re*^ 
sponds«  be9)n  testing.    If  the  person  gives  an  Incofnplete  or  In* 
accurate  response  say  THAT^S  A  GOOD  TRY.    NOW  I'D  LIKE  YOU  TO 
MAKE  A  FULL  SEHTENCE.    TRY  AGAIN.    If  the  person  selects  an  ap- 
propriate word,  begin  testing.    !f  person  makes  another  inappropriate 
response^  stop  testing. 

Test  set  -  Each  picture  Is  presented  In  order.    For  each  picture  the  tester 
says .    TELL  ME  A60UT  THIS  PICTtlRE.    TRY  TO  USE  A  FULL  SENTENCE. 
Record  responses  on  data  sheet. 

TermIf>atIon  *  Present  all  five  test  pictures  unless  person  Indicates  if>abitlty 
to  respof>d  or  persof>  makes  errors  of>  two  successive  pictures  by  se- 
lecting an  Incorrect  noun  or  verb. 


Next  test  -  End  Language  Assessment 


i  1 1' 


EXPRESS  IVL  LAWCiU>^Gf  -  WORDS 


Sritil  !  An 


St  I  NIU  1  us 


E       I  Sub  icct  "^i^rsi- 


Tnt:    ^,ibt  i  I    j  u^  b^ 
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Client  Number 


Date 


Cognitive  Assessment  Module 
Encoding/ Non-Readinp 
Data  Sheet 


1.  Place  the  encoding  sheet  and  the  number  cards  in  front  of  the  person.  While 
pointing  to  the  encoding  sheet*  say  '*01  stands  for  a  square*  02  matches  with 
a  triangle"  and  so  on.    Provide  an  example  of  the  task  by  placing  the  star 
symbol  card  In  front  ot  the  person.    Demonstrate  the  method  of  responding 
that  the  client  will  utilize  (direct  selection  or  scanning).    Say*  "For 
example*  if  I  were  asked  to  pick  the  number  which  stands  for  the  star  I 
would  plcK  05." 

2.  Present  the  cards  one  at  r,  time  In  random  order  and  say*  "Pick  the  number 
which  stands  for  or  matches  the  symbol."    When  the  person  has  completed  the 
task  say*  "Good*  thank  you"  and  present  another  symbol, 

3*    Record  the  person's  response  as  correct  (C)  or  Incorrect  (IC). 


Symbol 
Presented 


Percentage  Correct 


Trial  1 


Trial  2 


Trial  3 


Trial  U 


Trial  5 
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ASSISTIVE  DEVICE  CENTER 

ENCODING  MOOULE 
Data  Sheet 
Readtnj  LEVEL  III 


Task  1 

1.  Explanation:    Place  the  encoding  sheet  in  front  of  the  person.    While  point- 
ing to  the  encoding  sheet,  s^y  "01  stands  for  02  stands  for  'she/*' 
and  so  on.    Provide  an  example  of  the  task  by  placing  the  card  with  the  word 
'the'  on  It  in  front  of  the  person.    Demonstrate  the  method  of  responding 
that  the  client  will  utilize  (direct  selection  or  scanning).    Say,  "For 
example,  If  I  were  asked  to  pick  the  number  which  stands  for  'visit'  I  woujd 
pick  07." 

2.  Instructions:    Present  the  following  cards  one  at  a  time  and  say,  "Pick  the 
number  which  stands  for  or  matches  the  word."   When  the  person  has  completed 
the  task  say,  "Good,  thank  you,"  and  present  another  word* 

3-    Data  Recording:    Record  the  person's  responses  and  indicate  If  they  are  cor- 
rect (C)  or  Incorrect  (IC). 

Trl a;  Word  Presented      Correct  Response        CI  lent  Response  C/IC 

1  needs  05     

2  music  12     

3  the  08 


help  06 
agreed  0^ 


Percentage  Correct 
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Uvel  Ml  (cont.) 
Task  3 

1.  Explanation:    Next,  pr  vide  an  example  of  the  third  task  by  placing 
the  "she"  "needs"  "help"  cards*  In  that  order,  in  front  of  the  person. 
Demonstrate  the  method  of  responding  the  client  will  use  while  saying, 
"for  example,  If  I  were  to  ask  you  to  p^ck  the  numbers  which  represent 
these  words  In  this  sentence^  you  would  pick  02,  0^,  and  06. 

2.  IriStructlonsi    Present  each  sequence  of  words  and  say»  "pick  the  numbers 
whtch  stand  for  or  match  the  iwrds  In  this  sentence."   When  the  person 
has  completed  the  task»  say,  "good,  thank  you"  and  present  the  next 
sequence. 

3*    Data  Recording*    Record  the  person*s  response  as  correct  (C)  or  incorrect 


Trial  Words  Presented        Correct  Response        Client  Response  C/iC 

1  She  enjoyed  music     02,  b3f  12     

2  She  needs  furniture  02,  05,  II     

3  t  agreed  to  visit     01»  Ok^  09,  07     

k  The  student  needs     08,  10,  Of,  06     

help 

5  I  enjoyed  the  music  01,  03,  08,  12 
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CP,nt  Number 


Date 


ENCODING  HOOUU 

Date  Sheet 
Rcadlna  UVll  VI 


Task  ] 

K    Explanation:    Place  the  encoding  sheet  {n  front  of  the  person.  WhMe 

pointing  to  the  encoding  sheet,  say  "01  stands  for  the  wrd  *\\  02  stands 
for  the  word  'you*'*  and  so  on.    Provide  an  example  of  the  task  by  placing 
the  card  with  the  word  "take''  In  front  of  the  person,    ^^monstrat^  the 
method  of  responding  that  the  client  will  i;ti|tze  (direct  selection  or 
scanning),    bay,  "for  example,  (f  I  were  to  ask  you  to  pick  the  niiibber 
which  stands  for  'take',  you  would  pick  07*" 

2.    Instructions:    Present  the  following  cards  one  at  a  time  and  say,  **ptck 
the  number  which  stands  for  or  matches  the  word.'*   When  the  person  has 
completed  the  task,  say  "good,  thank  you**  and  present  another  word. 

3^    Data  Recording;    Record  the  person *s  response  and  Indicate  If  they  are 
correct  (C)  or  incorrect  (ic). 

Trial        Word  Presented        Correct  Response        Client  Response  C/IC 

1  you  02    _„ 

2  i  mprovc  05  ^   

3  '  01     

k  angry  U     

5  wait  06 
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Level  VI ,  Cont. 


Task  3 

I.    Explanation;    Next«  provide  an  example  of  the  third  task  by  placing  the 
"Betty/*  "Is,"  ^'hypocritical"  cards  in  that  order*  in  front  of  the  person. 
Demonstrate  the  method  of  responding  the  client  will  use  while  saying, 
"for  example,  If  I  were  to  ask  you  to  pick  the  numbers  which  represent 
these  words  In  this  sentence*  you  would  pick  03  for  "ft,"  0^  for  'Vrrll" 
and  06  for  "wait." 

2*    Instructions;    Present  each  sequence  of  words  and  say,  "Pick  th?  nurribers 
which  stand  for  or  match  the  words  in  ttifs  sentence."    When  the  person  has 
completed  the  task  say,  "Good,  thank  you"  and  present  the  next  sequence. 

3.    Data  Recording;    Record  the  person's  response  as  correct  (C)  or  Inconv^ct 

Trial        Words  Presented        Correct  Response        Client  Response  C/IC 

1  J  am  angry.  oi,  05>  l*»     

2  It  win  improve        03,  0*»,  09,  )3     

soon^ 


3  I  will  wait  for        01,  0^,  06,  12*  02 

you. 

k  I  will  take  mathe-    01,  Ok,  07,  15,  13 

matics  soon. 

5  You  assume  that  it    02,  08«  II,  03*  )0 

happened^ 


Client  Numt)er 
Date 


Language  Module 
Reading  Vocabulary  Test*Level  1 


Instructions  f 

t.    Provide  an  eximpte  of  the  test  by  laying  out  the  example  cards.    Say,  "I'm 
going  to  read  a  sentence  and  then  select  the  word  that  completes  it. 

The  sentence  is:    The  food  is  on  the     blank    .       The  word  that  best 
completes  the  sentence  is  table  so  I  select  the  word  table."  Demonstrate 
the  method  of  responding  that  the  client  will  utilize  (direct  selection  or 
scanning). 

2.    Present  the  first  set  of  cards  and  say^  "Lock  at  all  of  the  words.  Now 
select  the  word  that  best  cofnpletes  this  sentence.'*   When  the  person  has 
completed  the  task,  say  "Good,  thank  you.*'    Record  the  word  selected  and 
proceed  with  the  next  sentence. 


Example 


The  food  i  s  on  the 

r 

i 


1.  His 


is  brown < 


Word  Selected 

apple   

[tabli|   

ring   

run 


aoe 
fhaTTl 
standing 
old 


%  Correct 


2.    Tom  was 


on  the  chai'^. 


amen 


did 

play 

take 


3.    The  dinner  was 


dress  was  blue  and  grean. 


bicycle 
running 
farmer 
(hot  I 

Girl 


5.    The  boy  was 


the  car. 


and 
t»oq 

rtri 

are 


ERIC 


435 


crient  Number 


6.  The 


was  open. 


7.    The  girls  are 


8.    John  was 


basebal  1 


yesterday. 


9.    Mother's  new  dress  was 


10. 


are  going  to  the  movies. 


Iwindowl 
btg 
snow 
she 

I  Playing  1 
school 
happy 

tsaTI 

day 
had 
see 

happy 
again 
seven 
terettvl 

Blue 
Open 
Made 
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CI  lent  Number 
Date 


Language  Module 
Reading  Vocaoulary  Test-Level  111 


Instruct  ions 


Provide  an  example  of  the  test  by  laying  out  the  example  cards.    Say,  "l*m 
going  to  read  a  sentence  and  then  select  the  word  that  comoletes  it. 
The  sentence  is:    The  food  Is  on  the     blank    ■       The  word  that  best 
completes  the  sentence  is  table  so  I  select  the  word  table-*'  Demonstrate 
the  method  of  responding  that  the  client  will  utilize  (direct  selection  or 
scanning) . 

Present  the  first  set  of  cards  and  say,  •*Look  at  a^l  of  the  words.  Now 
select  the  word  that  best  completes  this  sentence.'*    Wher  the  person  has 
completed  the  task,  say  *'Good«  thank  you.'*    Record  the  word  selected  and 
proceed  with  the  next  sentence. 


Example 

The  food  is  on  the 


Word  Selected 
dPPl  e 


ring 
run 


%  Correct 


teacher  was  late  to  class. 


2.    The  man 


the  beauti  fu)  car. 


The 


cost  $1.25. 


Tom  v^'as 


go  camping. 


when  he  couldn*  t 


Asked 
Guess 
Softly 
tTheirl 

tadmiredl 
secretly 
eatl ng 
advised 

brut  se 


runn) ng 
snoi;bal  1 

thinking 
mountai  n 

Jdlsappolnted 
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Ct  tent  Number 


5-    Janey's  hair  clung  to  her 


6.    Rock  climbing  can  be 


7.    Mike  enjoyed  aM  the  musSc, 
the  drums. 


8.    Bill  is  the 


9.  The 


boy  In  his  clastf. 


10.    Mary  wa^ 


needed  to  be  dusted. 


the  dinner. 


IforeheadI 
noisier 
careful 
fortunate 


worried 
IdanaerousL 
u$  ua )  I  y 


catches 


doubtful  ly 
disbelief  [ 
lespecial  Iv  |_ 
suggested 


Itallest  I 
bes  ide 
couldii'  t 
twelve 


foreign  _ 
discover  _ 
thorough 
[furnjturej_ 

discover 

['prepari  nq(2 
molasses  _ 
puzzl ing 
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CI  lent  Number 


Language  Module 
Vocabulary  Test-Level  VI 


instructions 

1.    Provide  an  example  of  the  test  by  laying  out  the  exartiple  cards.    Say^  'M'm 
going  to  read  a  sentence  and  then  select  the  word  that  completes  it. 
The  sentence  is:    The  food  is  on  the     b 1 ank         The  word  that  best  completes 
the  sentence  is  table  so  I  select  the  word  table."    Demonstrate  the  method 
of  responding  that  the  client  will  utilize  (direct  selection  or  scanning). 

2*    Present  the  first  set  of  caros  and  say^  "Look  at  all  of  the  words*  Now 
select  the  word  that  best  completes  this  sentence."    When  the  person  has 
completed  the  task*  say  "Good,  thank  you*"    Record  the  word  selected  and 
proceed  with  the  next  sentence. 


Example 

The  food  !s  on  the 


to  the 


1 .    The  i  i  vi  ng  room  i  s 
kl tchen. 


2^    Thr  teacher's  explanation  oF  the  story 
was 


The  car  wouldn't  starts  so  Mary 
  it  was  out  of  gas  + 


school 


is  my  favorite  subject  in 


5^    The  lake  was  very 


yesterday , 


Word  Se lected 


apple 
Itabiel 
ring 
run 


iadiacenT) 
gaunt 
brokerage 
agi I i  ty 


waist 
t-evel 
Ivague  | 
dental 

averted 
con vene 
|c»<isunfted  I 
placid 


L  i  te  ra  1 1  y 
IHathmatiTs 
Nucleus 
Obvi  ous 


I  placid"! 
moui  t 
plague 
tobacco 


%  Correct 
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CI  lent  Number 


6^    The  doctor  was  a 
communi  ty. 


figure  tn  his 


saunter  _ 

perceive   

reflect  ion 


1.    Rock  climbing  can  be 


8.    Hary  approached  the  scary  ride 
with 


9.    The  boy  scouts  were   about 

going  camping^ 


10*    The  property  by  the  river  was  a 
good   . 


i  npend 

disddin 

capacity 


{apprehension 
comnientary 

optician   

alternative  ^ 

evolution_^ 
f nnate 


?«nthusiasticl 
migrate   

I  InvestrnefvEj 

hypocri  te  

mani  fest   

ini  t iate 


ERIC 


ASSISTIVE  DEVICE  CENTER 
California  State  University,  Sacramento 

Expressive  Language  -  Words 

Test  Battery  *  Language  Assessment  Array  Size  -  Large 

Stimulus  Type  -  Words  !nput  Hode  *  Visual 

Purpose  -  To  determine  If  a  person  can  use  word  lists  to  form  complex 
grammatical  utterances 

Materials  Arrangement  -  The  nine  cards,  each  containing  Items  ^rom  a  gram- 
matical category,  should  be  arranged  in  the  order  Indicated  on 
the  back  but  may  be  adjusted  In  row  and  column  number  to  suit  the 
person's  ability  to  reach  or  see  the  items  well.    The  tester  should 
have  the  one  example  and  five  stimulus  picture  cards  available^ 

General  Procedures  -  The  tester  shows  the  person  the  stimulus  pictures  one 
at  a  time.    The  persons  responds  by  describing  the  picture  using 
the  words  from  the  displayed  array.    This  may  be  done  by  pointing, 
sequentially  scanning  the  array  by  the  tester  until  the  person 
Indicates  **Yts*\  or  by  any  other  means  appropriate  to  the  person's 
tnotor  skills.    Except  for  the  Example  Set,  th*  ptrson  should  not 
be  informed  regarding  the  correctness  of  the  choice.    The  tester 
should  record  on  the  data  sheet  the  exact  series  of  selections 
made  by  the  person. 
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EXPRESSIVE  VfORD  USAGE 


Example  Set  -  Before  presenting  the  mat^rUts,  the  tester  says  1  AH  GOIHG  TO  SET 
OUT  GROUPS  OF  WORDS  IH  FRONT  OF  YOU.    THEN  I  WILL  SHOW  YOU  A  PICTURE 
AHD  ASK  YOU  TO  TELL  ME  ABOUT  17  USING  THESE  WORDS.    As  the  tester 
lays  down  each  card  the  tester  says  THESE  ARE  ftUESTIOH  WORDS  LIKE 
WHAT  AND  WHO.    THESE  ARE  ARTICLES,  WORDS  THAT  COHE  BEFORE  HOUHS, 
LIKE  A  AMO  THE.    THESE  ARE  AOJECTIVES.  WORDS  THAT  DESCRIBE  THINGS. 
THESE  ARE  MOUHS,  WQROS  THAT  NAME  THINGS.    THESE  ARE  PRONOUNS,  WORDS 
THAT  YOU  USE  INSTEAD  OF  NOUNS.    THESE  ARE  AUXILIARY  OR  HELPING  VERBS 
AND  VERBS.  WQROS  THAT  DESCRIBE  ACTIONS.    HERE  ARE  ADVERBS.  WORDS  THAT 
OESCRIBE  VERBS.    HERE  ARE  PREPOSITIONS.  THESE  SHOW  WHERE  THINGS  ARb. 
THESE  ARE  WORD  ENOINGS  LIKE  -ING  AND  -S. 

The  tester  displays  the  example  picture  and  says.    WE  ARE  GOING  TO 
MAKE  UP  SENTENCES  TO  TELL  ABOUT  THIS  PICTURE.    WE  COULD  SAY  "THE 
BEAUTIFUL  WOMAN  IS  MAKING  THE  BED."    The  tester  points  to  each  word 
as  it  Is  said.    OR  I  COULD  SAY  "WHY  IS  SHE  MAKING  THE  BED."  Again 
the  tester  points  to  each  word  as  It  Is  satd.    Using  the  same  picture 
the  tester  says  1  WOULD  LIKE  YOU  TO  MAKE  UP  A  SENTENCE  ABOUT  THIS 
PICTURE,    you  MAY  USE  ONE  OF  MINE  IF  YOU  CAN'T  THINK  OF  ANOTHER  ONE. 
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Expressive  Wbrd  Usage  (large  Array) 


If  necessary  the  tester  en'^urages  t!te  person  to  respond.    If  the  person 
makes  a  complete  grammatical  response^  begin  testing.    If  the  person  gives 
a  telegraphic  response  say  THAT'?;  A  GOOD  TRY  PUT  PD  LIKE  YOU  TO  HAKE  A 
FULL  SENTENCE.    NOW  LET*S  TRY  IT  WITH  ANOTHER  PICTURE.    Show  the  first 
picture  to  the  person  and  begin  testing. 

Test  set  -  Each  picture  is  presented  in  order.    For  each  picture  the  tester 
says .    TELL  ME  ABO^'T  THIS  PICTURE.    TRY  TO  USE  A  FULL  SENTENCE. 
Record  responses  on  data  sheet. 

Termination  *  Present  all  five  test  pictures  unless  person  Indicates  In- 
abl I i  ty  to  respond. 

Next  test  -  If  three  or  more  items  are  scored  as  part  correct  or  Incorrect 

go  to  Expressive  Language  Words  (Small  Mrray).    If  person  produces 
three  or  more  correct  utterances^  go  to  Punctuation  Test  unless 
they  have  already  taken  one.    If  person  produces  three  or  irore 
ttltgraphic  utterances^  erd  assessment. 
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EXPRESSIVE  UN6UAGE  WORDS 
Large  Array 

Data  Sheet 


Client  #^ 
Date 


Testers 


Trial 


Examp le 


5 


St  imutus 
Picture  ^ 

The  woman  is  making 
the  bed 

The  man  is  driving 
the  bl ue  truck 

The  boy  i s  washing 
the  car 

The  boy  i s  throwing 
the  paper 

The  boy  is  fishing 
The  boy  Is  dressing 


Exact  Subject  Response 


C/T/PC/I* 


Comments 


*  C  Totally  correct  sent-ence  as  indicated  under  stimulus  picture  column  or  other  appropriate  response. 

T  »  Telegraphic^  appropriate  response  with  some  grammatical  markers  missing^  such  as  the>  a,  ing>  etc* 

PC  *  Partially  correct^  for  example  a  word  substitution  or  granniattcal  errors* 

^^^Cj  ^  '  Incorrect,  inappropriate  response,  for  example  Incorrect  vocabulary,  confusing  yrammar 
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ASSISTIVE  OeVICE  CEHTER 
California  State  Untvcrstty*  Sacramento 

Expressive  Language  -  Bliss 

Test  Battery  -  Language  Assessment  Flow  Array  Size  -  Large 

Stimulus  Typf-  Bliss  Input  Mode  -  Visual 


Purpose  *  To  determine  if  the  person  can  use  Bliss  symbols  to  form  yrammatical 
utterances. 

Materials/Arrangement  *  The  fourteen  cards  should  be  arranged  In  a        matrix  (with  2 
empty  slots  below  the  verbs)  In  the  order  Indicated  on  the  bac*:  of 
the  cards  or  adjusted  to  suit  the  person's  ability  to  reach  or  se<£ 
the  itefns  well.    If  adjusted*  the  Items  should  remain  organized  by 
grammatical  category^ 


General  Procedures*  "  The  tester  shows  the  person  the  stimulus  pictures  one  at  3 
time.    The  person  responds  by  describing  the  picture  using  the  Bliss 
symbols  from  the  displayed  array.    This  may  be  done  by  pointing*  se- 
quential ty  scanning  the  array  by  tester  Until  the  person  indicates 
**yes/<  or  by  any  other  means  appropriate  to  the  person's  motor  skills^ 
Except  for  the  example  set»  the  person  should  not  be  Informed  regard- 
ing the  correctness  of  the  choice^    The  tester  should  record  on  the 
data  sheet  t^e  exact  series  of  selections  made  by  the  person. 

Example  Set  -  Before  presenting  the  materials  the  tester  says  I  AH  GOING  TO  SET 
OUT  GROUPS  OF  BLISS  SYMBOLS  IN  FRONT  OF  YOU.    THEN  1  WILL  SHOW  YOU  A 
PICTURE  AMD  ASK  YOU  TO  TELL  ME  ABOUT  IT  USING  THESE  SYMBOLS.    As  the 
tester  lavS  down  each  card  the  tester  says  TH!S  MEANS   


4  t 
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(tester  names  each  symbol  as  It  ts  ol.^ced  in  front  of  the  person). 
The  tester  displays  the  example  picture  and  says  WE  ARE  GOING  TO 
HAKE  UP  SENTENCES  TO  TELL  ABOUT  THIS  PICTURE.    WE  COULO  SAY  BUS-CO- 
SCHOOL  (test     points  to  each  symbol  as  tt  ts  spoken)  OR  W£  COULD 
SAY  BUS-SCHOOL  (tester  again  points  to  each  symbol  as  tt  is  spoken) 
OR  we  COULO  SAY  SCHOOL-BUS  (once  more,  tester  points  to  each  symbol). 
Ustng  the  same  picture  the  tester  says  I  WOULO  LIKE  YOU  TO  HAKE  UP 
A  SENTENCE  ABOUT  THIS  PICTURE.    YOU  HAY  USE  OWE  OF  HINE  IF  YOU  CAN'T 
THlHk  OF  ANOTHER  ONE.    If  necessary,  the  tester  encourages  the  person 
to  respond.    If  the  person  selects  an  tnapproprtate  ttem(s),  tes:er  says 
LET  HE  SHOW  YOU  WHAT  I  HEAN.    HERE  IS  A  BUS  (pointing  to  bus  in 
stimulus  picture)  AHO  HERE  IS  THE  BLISS  SYHBOL  FOR  BUS  (tester  points 
to  symbol),  HERE  IS  A    CHOOl  (pointing  to  school  Jn  stimulus  plcturf) 
ANO  HERE  IS  THE  BLISS  SYHBOL  FOR  SCHOOL  'tester  points  to  symbol). 
THE  BUS  GOES  TO  SCHOOL  (tester  point*  to  each  part  of  stimulus  picture) 
BUS-60- SCHOOL  (tester  points  to  each  symbol  as  It  Is  spoken).  NOW 
IT'S  YOUR  TURN.    PLEASE  TELL  HE  AftOUT  THIS  PICTURE.    If  person  still 
responds  Inappropriately,  stop  testing.    If  the  person  makes  an 
appropriate  response  but  selects  only  one  item,  the  tester  says  THAT 
WAS  A  6000  TRY  BUT  TO  LIKE  YOU  TO  HAKE  A  LONGER  SENTENCE.    NOW  LET'S 
TRY  IT  WITH  A.  JTHER  PICTURE.    Begin  testing. 

Test  Set  '  Each  picture  ts  presented  In  order.    For  each  picture  the  tester 

says  TELL  HE  ABOUT  THIS  PICTURE.    TRY  TO  USE  A  FULL  SENTENCE.  Record 
responses  on  data  sheet. 


ER?C 


Termindtion     Present  all  5  test  pictures  unless  person  Indicates  inability 
to  respond. 

Next  Test  *  If  3  trials  are  correct  or  partially  correct  end  assessment. 

If  performance  Is  poorer  than  this*  look  at  the  person's 
performance  on  receptive  grannmar  test.    If  such  performance 
was  better  than  chance  90  to  EXPRESSIVE  LANGUAGE  PICTURES. 
If  performance  wa&  at  or  belov/  chance  determine  if  person 
has  had  a  recent  picture  vocabulary  t^st.    If  person  has  not 
had  such  a  test>  90  to  PPVT.    If  person  has  had  such  a  test  and 
the  person's  transformed  score  exceeded  3*0  years*  go  to 
EXPRESSIVE  LANGUAGE  PtCTURES  TEST.    If  score  was  below  3*0  years* 

go  to  Decision  K)cw 

unless  already  dene. 
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ASSISTIVE  DEVICE  CENTER 
CAUrFORMIA  STATE  UNIVERSITY,  SACRAHEMTO 

EXPRESSIVE  LANGUAGE  -  BLISS 
DATA  SHEET 


Client  #_ 
Date 


Testers 


Tri^i 

Stimulus 

Exact  Subject  Response 

C/PC/I* 

COMMENTS 

Example 

Bus  go  schoot 

1 

Boy  eats  food 

2 

Girl  sick 

3 

Girl  drinks  water 

k 

Gtrt  pu5h  wheelchair 

5 

Boy  gtrl  see  TV 

'  C  =  Totally  correct,  utterance  as  indicated  under  stimulus  column  or  other  appropriate  response 

PC  =  Partially  correct,  two  or  more  symbots  correctly  selected  but  not  necessarily  in  correct  c^Her 
I  »  I  ncorrcct 
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CI  ient  Ku!T»*^er 
Date  


language  Assessment  Hodule 
PunctuatiOR^Data  Sheet 


mSTRUCTION;^ 

K    Provide  an  example  of  the  task  by  presenting  and  reading  the  sentence  **The 
dog  is  outside*'*    Present  all  the  punctuation  cards*    Demonstrate  the  method 
of  responding  that  the  client  will  \jttlize  (direct  selection  or  scanning). 
Say #  "Watch  while  1  pick  th^  correct  punctuation  mark  to  complete  these  sen* 
tences.    Pick  the  period  then  select  the  place  where  It  belonjg^in  the  sen*~ 
tence.    Some  sentences  may  need  more  than  one  ^cntuatlon  mark/' 

2.    Present  and  read  the  next  sentence*    Say«  "Place  tna  correct  punctuation  mark 
Or  marks  tn  this  sentence. When  the  person  has  completed  the  task  ask  "Are 
you  finished?"  and  say  '^Good^  thank  you."    Mark  each  sentence  where  the  person 
indicated  the  punctuation  marks^    Check  If  the  sentence  was  marked  correctly. 
Do  items  1*5  for  all  persons.    Do  Items  6*10  as  neaded. 


Kumber  Correct 


Correct  Punctuation 


J.  The  man  went  to  the  stor«, 
2*    Is  that  your  house? 


Tom«  Jack «  Sue(«)  and  Mary 
went  to  the  party. 

Jeff  said  to  Tom,  "1  want 
to  go  to  the  park," 

5.    Help!  Help! 


J>.    Ted  played  basebal  yester* 
day. 

J*    The  farmer  grew  corn*  beets* 
tomatoes (#)  and  carrots. 

8.  Fire! 

9.  Do  you  want  to  go  with  us? 


10.  She  said*  ^That  is  a  pretty 
dress/' 


Responses 
K    The  man  went  to  the  store 

2,  Is  that  your  house 

3.  Tom  Jack  Sue  and  Ma-^y  w^nt  *^o 
the  party 

Jeff  said  to  Tom  I  want  to  go 
to  the  park 

Help  Help 

6.  Ted  played  baseball  yester* 
day 

7.  The  farmer  grew  corn  beets 
tomatoes  and  carrots 

8.  fire 

9>    Oij  you  want  to  go  with  us 

10.  She  said  that  is  a  pretty  dress 
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CLIENT  NUhbi.. 
DATE 


LANGUAGE  ASSESSMENT  MODULE 
ANSWER  SHEET 
FOR 

MODIFIED  TEST  FDR  AUDITORY  CDMPREHENSION 
CP  LANGUAGE 


AGE  AT  UHtCH 

PERSON'S    CORRECT  903i  OF 

ITEM  NO,    RESPONSE    RESPONSE  ANALYSIS  CHILDREN  PAS! 


2 

Big 

Adjecti  ve 

;-6 

15 

1 

Fast 

JeCti  ve 

6-0 

20 

I 

These  two  are  different* 

Adjective 

7-0+ 

21 

I 

Two 

Ad  Jecti ve 

22 

3 

Sofite 

Adjecti  ve 

7-0+ 

2A 

2 

Firtd  the  middle  car. 

AdJectI ve 

5-e 

3) 

3 

Eati ng 

Verb 

A-6 

33 

1 

Running 

Verb 

3-6 

3't 

2 

Com! ng 

Verb 

7-0+ 

39 

2 

Up 

Adverb 

h'O 

i|t 

1 

Cently 

Adverb 

7-0+ 

ii2 

2 

That 

P  ronoun 

5-0  d 

A3 

2 

These 

Pronouu 

l>-0 

'•5 

3 

Unde    the  t^ble. 

Preposi  tion 

6-0 

ii6 

2 

(n  the  box. 

P^eposi  tion 

3-0 

A? 

1 

The  boy  is  at  the  side  of  the  car. 

Preposi  t ion 

5-6 

SO 

t 

Farmer 

Noun  + 

6-e 

52 

2 

Httter 

Verb  +  er 

5-0 

55 

/. 

Taller 

Adjective  +  er 

5-0 

56 

2 

Fattest 

Adjective  +  est 

3-6 

59 

2 

They 

P  ronoun 

6-6 

60 

t 

He 

f*  ronoun 

6-6 

61 

3 

She 

P  ronoun 

7-0+ 

62 

3 

Mother  gave  the  ball  to  her. 

Pronoun 

7-0+ 

63 

1 

His  puppy  is  black  and  white. 

Pronoun 

6-P 

65 

2 

We're  eating  apples. 

Pronoun 

7-0+ 

67 

3 

Balls 

Plural 

6-0 

68 

Coats 

plural 

6-6 

69 

2 

Table 

Plural 

6-0  m 

70 

1 

The  sheep  is  eating. 

Verb 

7-0+ 
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PERSON'S  CORRECT 
ITEM  NO.    RESPONSE  RESPONSE 


71 
73 
7'* 
76 
77 
7fJ 
80 
82 
33 
86 

37 
91 
92 

93 
*  9^1 

^  95 

96 

97 
101 


3 
2 
3 
1 

3 
1 
1 
3 
2 
2 
1 
1 
1 

3 
2 
1 

3 

3 
I 


The  fish  are  eating. 

The  girl  is  jumping. 

The  man  painted  the  house. 

He  will  hit  the  ball. 

The  nian  has  been  cutting  trees. 

The  boy  pushes  the  girl. 

The  donkay  is  carried  by  the  nian. 

Who  is  by  the  table? 

When  do  you  steep? 

It's  not  blr;k. 

The  girl  isn't  running. 

Sleeps 

Has  ice  cream 

Find  the  car  that  is  on  the  street. 

Find  the  cat  with  no  eyes. 

She  shows  the  girl  the  boy, 

A  large  blue  bal I , 

A  smal \  red  car. 

Look  at  the  third  picture,  then 
point  tc  the  baby  or  this  animal. 


ANALYSIS 

Verb 

Verb 

Verb 

Verb 

Verb 

Verb 

Pas  s  i  ve 

Interrogative 

tnkcrrogattve 

Negati  ve 

Negati  ve 

Third  person 

Thi  rd  person 

Clausal  Relations 

Clausal  Relations 

Direct-Indirect 

Adjectival 

Adjectival 

I  mpo  ra  t  i  v^ 
Clausal  Relation 


AGE  AT  WHICH 
90*  OF 
CHILDREN  PAS 


7-0+ 

3-0 

7-0+ 

7-0+ 

7-0+ 

6-  6 

7-  0+ 
3-0 
5-6 

5-  0 
7-0+ 
7-0+ 
7-0+ 

6-  0 
l|-0 

7-  0+ 
7-0+ 

6-  0 

7-  0+ 


*0iff(':ult  for  visually  impaired, 
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ASSISTIVE  DEVICE  CENTER 
California  State  University^  Sacramento 


Expressive  language  -  pictures 


Test  Battery  -  Language  Assessment 


Array  Size  *  Large 


Stimulus  Type  Pictures 


Inpi't  Hode  ^  Visual 


Purpose  -  To  determine  if  the  person  can  use  pictures  to  form 'gramma t I ca I 
ut  terdnces 

Materials/Arrangement  •  The  sixteen  cards  should  be  arranged  in  a  kxU  array 


In  the  order  Indicated  on  the  back  of  the  cards  or  adjusted  to 
suite  the  person's  ability  to  reach  or  see  the  I  terns  welK  If 
adjusted  the  items  should  remain  organized  by  grammctlcal  categc^y* 


General  Procedures  -  The  tester  shows  the  person  the  stl**iulus  pictures  one  at 


a  time.    The  person  res|>onds  by  describing  the  picture  using  the 
pictures  from  the  displayed  array^    This  may  be  done  by  pointing, 
sequentially  scanning  the  array  by  the  tester  until  the  person 
indicates  **y^s»"  o**  ^^y  ^ny  other  ^^^ans  appropriate  to  the  person's 
nx)tor  skills*    Except  for  the  Example  Set»  the 'person  should  not 
be  Informed  regarding  the  correctness  of  the  cnoice*    The  tester 
should  record  on  the  data  sheer  the  exact  series  of  selections 
made  by  the  person* 


Example  Set  -  Before  presenting  the  materials  the  tester  says  I  AH  GOING  TO 


SET  OUT  GROUPS  OF  PICTURES  IN  FRONT  OF  VOU,    THEN  I  WILL  SHOW  VOU 
A  PICTURE  AND  ASK  YOU  TO  TELL  HE  ABOUT  IT  USING  THE  PICTUR^^S  IN 
FRONT  OF  YOU.    As  the  tester  'ays  down  each  card  the  tester  says 


THiS  IS 


and  the  tester  name<i  each  oicture  as  it  is 


placed  tn  front  of  the  person* 
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The  t»*ter  orsplays  the  exafnpla  picture  and  says  WE  ARE  GOtNG  TO 
HAKE  UP  SENTENCES  TQ  TELL  ABOUT  THtS  PICTURE.    WC  COULD  SAY  ''BOY 


WASH  CAR'^    The  tester  points  to  each  picture  as  U  is  said  OR  \ 
COULD  SAY  "BOY  WASH  RED  CAR"   Again  the  tester  points  to  each  pic- 
ture as  it  IS  said.    Using  the  same  picturt  the  tester  says  I  WOULD 
LtKE  YOU  TO  HAKE  UP  A  SENTENCE  ABOUT  THIS  PICTURE.    YOJ  KAY  USE 
ONE  OF  HINE  IF  YOU  CAN'T  THINK  OF  AHOTHER  ONE, 

If  neceS5#ry  the  tester  encourages  the  person  to  respond.    If  the 
person  selects  an  Inappropriate  iteffl(s),  the  tester  says  LET  HE 
SHOW  YOU  WHAT  I  HEAN  HERE'S  A  BOY,  The  tester  points  to  the  boy  on 
the  stimulus  picture  AND  HERE  IS  A  BOY  the  tester  points  to  the  boy 
on  the  pictures  in  front  of  the  person.    THE  BOY  IS  WASHING  the 
tester  points  to  the  water  and  hose  on  the  picture.    HERE  IS  SOHEONE 
WASHING  the  tester  points  to  wash  on  the  pictures  in  front  of  the 
person.    THE  BOY  IS  WASHING  THt  CAR.    HERE  IS  THF  CAR  The  tester 
points  to  the  car  in  the  stimulus  picture.    HERE  I S  A  CAR  the  tester 
points  '     the  car  on  the  pictures  In  front  of  thi  person.    NOW  YOU 
SHOW  HE  THE  BOY  IS  WASHING  THE  CAR.     If  the  person  gives  an  inappro- 
priate response  stop  the  test. 


If  the  person  mal^.es  an  appropriate  response  but  selects  only  one 
ftem,  the  tester  says  THAT'S  A  GOOD  TRY.    BUT  I'D  LIKE  YOU  TO  MAKE  A 
LONG  SENTENCE     TRY  AGAIN.     If  the  person  again  gives  a  one  item 
response  or  no  response,  the  tetter  says.    THIS  IS  WHAT  I  hEAN.  THE 
BOY  tS  WASHING  THE  REO  CAR.    The  tester  points  to  boy,  wash^  red  cer 
as  the  sentence  is  spoken.    The  tester  says  NOW  LET'S  TRY  IT  WITH 
ANOTHER  PICTURE  and  begin  the  test.  455 


Test  set  '  Etch  picture  Is  presented  in  order.    For  et!ch  picture  the 
tester  says  YELL  HE  ABOUT  THIS  PlCmC    TRY  TO  USE  A  FULL 
SENTENCE.    Record  responses  on  data  sheet. 

Termination  *  Present  ail  five  test  pictures  unless  person  indicates 
abi  Mty  to  respond. 


Next  test  -  If  3  or  more  trials  produce  correct  or  partially  correct 
responses^  end  the  assessment.    If  performance  is  poorer 
than  this  go  to  picture  sorting. 


EXPRESSIVE  LANGUAGE  -  PICTURES 


DATE  _ 
Testers 


Trial  1 

StinHjIus 

Exact  Subject  Response 

C/PC/l" 

Codinents 

Example 

Boy  wash  red  car 

 ~  1 

I 

Boy  waves 

2 

Boy  wri  tes 

■ 

3 

Pig  eats  corn 

Gt  rt  throws  blue 
bal ) 

5 

han  drives 
blue  truck 

4^8 


C  «  totally  correct,  utterance  as  indicatec  under  stimulus  column  or  other  appropriate  response 
PC  »  Partially  correct,  two  or  more  pictt*  es  correctly  selected  but  not  necessarily  in  correct  order 
I  ^  incorrect 


COGNITION  ASSESSHENT  HODULE 
SORHN'J  INSTRUCHON  SHEET* 


Instructions 

1.  Provide  an  example  of  the  task  by  laying  out  the  example  cards. 
$9Yt  **The^e  pictures  gq  Into  two  groups.    One  of  the  groups  is 
toys  and  the  other  is  body  parts.    The  pictures  are  not  in  groups 
noM.    Watch  how  I  put  them  Into  groups.**    Hold  up  each  picture, 
name  It,  name  the  group  to  which  tt  belongs  and  place  it  in  the 
group.    Then  put  the  cards  away  and  proceed  with  the  tasks. 

2.  Present  the  first  set  of  cards  as  they  are  listed  on  the  data 
sheet.    Say  I  '*These  pictures  also  go  Into  tvo  groups.    Look  at 

all  the  pictures.    Some  of  these  are        .   (name  the  category) 

and  some  of  these  are  (name  the  category).    Have  you 

looked  at  each  picture?    Now^put  the  pictures  into  the  two  groups. 
One  group  Is  (name  the  c^itegory)  and  the  other  group 

(name  the  category)."    Alter  the  method  of  responding 
as  dictated  by  the  motor  abilities  of  t^^e  cK*nt.    When  the  per- 
son has  completed  the  task  say,  ^'Good^  thank  you.'* 

3*    Record  the  results  as  shown  In  the  example. 

4.    Repeat  for  card  $ets  two  and  three.    When  the  person  has  completed 
each  task  say,  **Good»  thank  you.** 
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CI  lent  number 

SORTING  MODULE 

Date 


"xample  Results 


Toys 

BOjJv  Parts 

ex ;  jack*! n-the-box 

jack-in*the- box 

teeth 

teeth 

blocks 

fe.t 

tlocks 

ball 

thumb 

feet 

top 

nose 

ball 

top 

thumb 

nose 

Resul ts 


Set  1 

Animals 

CloChinQ 

ex;  horse 
Shi  rt 

^uck 
pajamas 
1  ion 

tenn  i  s  shoes 

monkay 

pants 

horse 

shirt 

Resu1 ts 

Set  2 

Things  you 

eat 

Things  you  drintc 

tx;    hot  dog 
ju  i  ce 

hot  dog 

juice 

!>an4nas 
milk 
cookies 
sa  ndw1 ch 
cup  of  coffee 
chocolate  mil  k 


Results 


Set  3 

Furniture 

Transportation 

<iy :  tc'^le 

table 

motorcycle 

.orcycle 

bus 

bi  eye  1  e 

hed 

chair 

couch 

car 

o  460 
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Results 


Set  4 

Things  you'd  find 
Uutslde 

Things  you'd  find 

ex :    tel ephone 

mowing  the  Uwn 

stove 
soap 

08SK 

church 
fishing 
bri dge 

mowing  the  lawn 

telephone 

ERIC 
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Appendix  E 
Prelanguage  Interview 
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(Revised  9/1D/80) 


ASSISTIVE  DEVia  GNTER 


•CMOOt  OP  IMSiaiUM 
CALIFOIIMil  sum 


PRELANGUAGE  INTERVIEW 


Communicdtion 


A.  Expressive 


K    Does  the  person  ever  point  to  or  indicate  pictures  or  items 
that  are  named  or  discussed? 


2.    Does  the  person  attempt  to  connunrcate  by  looUing^  pointing 
or  leading  by  the  hand?    If  so»  give  an  example  of  behavior. 


Communrcat ion 


ff  ccmmunication  is  evidenced  by  Questions  1  &  2>  return 
io  regular  interview  form. 


B.  Receptive 


Does  the  person  follow  simple  one-step  commands?    For  example, 
stopping  when  asked  to  stop.     If  so,  give  an  example  of  behavio 
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" I .    Representat tonal  Skills 
A.  Symbols 

1.    Does  the  person  try  various  ways  on  hts/her  own  to  solve  a 
prob* 'Ti?    For  example,  trying  different  ways  to  put  on  a 
coat  or  of  qetttng  your  attention.    If  so^  give  an  example 
of  behavior. 


2.    If  the  person  has  adequate  physical  skills,  does  he  or  she 
pretend  that  an  object  ts  something  else?    For  example,  pre- 
tend a  block  is  a  car.     If  so^  how  does  the  person  demonstrate 
this? 


3.    Does  the  person  notice  simi      i  ties  in  objects  or  items  in  his/ 
her  environment?    Dees  he/she  ever  match  things  spontaneously? 


6^    PurDOsive  Behavior 

1.    Will  the  person  use  an  object  as  a  tool  to  accomplish  a  purpose? 
For  example^  hammering  a  peg  or  puHIng  a  cloth  to  reach  some- 
thing.   If  so^  give  an  example  of  behavior. 


2.    Does  the  person  know  that  tf  they  do  sofnethirg,  s&ticthing  else 
will  haopen  to  a  related  object?    For  example,  pushing  a  button 
to  turn  on  a  toy.    If  so^  give  an  example  of  behavior. 
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Cont  i  ngencY 


I*    Does  the  person  understand  taking  turns?    How  does  he/she 
dejnonstrrte  this? 


2*    Does  the  person  know  that  if  he/she  does  somethino,  something 
else  will  happen?    For  example,  squeezing  a  toy  or  banging  on 
their  tray  Intentionally  to  produce  a  noise-    If  so,  give  an 
example  of  behavior. 


Object  Permanence 

I.    Does  ths  person  sh<yM  an  aws'^eness  of  things  that  he/she  cannot 
see?    For  exarppie,  knowing  mom*s  home  because  they  can  hear  her 
or  know  a  toy  is  In  a  box  even  though  they  cannot  see  it.  How 
do  you  know  they  are  aware  of  ft? 


2.    Does  the  person  recognize  something  when  he/she  can  only  see 
pari  of  It?    For  example,  recognising  a  toy  even  when  ft  is 
partially  hidden.    How  do  you  know  when  he/she  recognizees  the 
object? 
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1 1 U  Differentiation 

A.    Does  the  person  respond  to  voices  of  familiar  people  differently 
than  to  voices  of  strangers?    If  so,  how? 


B.  Does  the  person  imitate  things  that  ar«>t  within  his/her  abilit^^s 
that  other  people  do?  For  example,  if  you  malce  a  sound  or  move- 
ment, does  the  pt^rson  imitate  it? 


C.     If  the  person  does  something,  and  you  repeat  that,  will  the  person 
re^jeat  It  back?    For  example:    If  the  person  waves  hi^^her  h-.  J 
an(j  you  wave,  does  the  person  wave  agalrit  or  if  the  person  makes  a 
sound  anu'  you  repeat  ic,  does  the  person  make  the  sound  again? 
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Envi ronmental  Interaction 


A.  Dynamic 

K    Does  the  person  anticipate  what  is  going  to  happen?    For  example 
leaning  forward  when  you  go  to  pick  him  or  her  up.    If  so,  how 
does  he/she  demonstrate  anticipation? 


2.    Does  the  person  attempt  to  reach  objects  with  any  part  of  hrs/he 
body?    If  so,  how? 


3^d^    ^oes  the  person  keep  attention  forused  on  a  single  activity? 


b.     I f  sOf  how  long? 

less  than  1  mtnLte 

 I  to  5  minutes 

longer  than  5  minutes 

k.    Does  the  person  make  eye  contact  wit«i  people? 
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B.  Exploratiori 

I.    Does  person  attest  to  feel  things  in  his/her  envi ronmenf 


2.    Does  the  person  show  an  interest  in  his  or  her  environment 
by  looking  around? 


C.  Reactive 


I.    Does  the  person  respond  differently  to  voices  than  to  other 
sounds  (e.g.  ceasing  crying  or  activity)?    If  so,  how? 


2.    Does  the  person  foTow  the  movement  of  a  sound  source?    If  so, 
give  an  example  of  behavior. 


3.    Does  the  person  respond  to  a  moving  touch?    If  so,  give  example 
of  behavior. 


iJoes  the  ps'^son  visually  follow  a  moving  object?  If  so,  give 
example  of  behavior. 
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Oriertatian 


L    Does  the  person  respord  to  being  touched?    If  so^  give  example 
of  behavior* 


2*    Ooe*i  the  person  took  at  a  tight  source  or  object?    If  so^  give 
example  of  behavior* 


?     Does  the  person  look  toward  the  source  of  a  sound?    If  so^  give 
example  of  behavior. 


Sasic  Responding 

K    Does  the  person  react  to  pain^  discomfort^  etc*  by  crying^ 
squi  rmi  ng »  etc*  ? 


2*    Does  the  person  show  a  startle  response  to  being  touched?  If 
sOf  give  example  of  behavior* 
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3.    Does  the  person  shnw  a  startle  response  to  light  or  other 
visual  stimuli?    If  so,  give  example  of  behavior. 


Does  the  person  show  a  startle  response  to  ^  sound?  If  so 
give  example  of  behavior. 
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Appendix  r 
Prelangu^ige  Assessment 
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ASSISTIVE  DEVia  aNTER 

SCHOOL  OP  CMOIMtfIMM  l»l»4M.Mit 
CAIIFORNIA  STATI  URUVf RtlTV.  SACRAMCMTO 
J  STWCr  MCMiMMTO.CALIPOIMIU  WMnO 


CI  ient 


Date 


PRELANGUAGE  ASSESSMENT 


Observe  person  for  reflexive  vs.  purposeful  movemenls.  If  person  makes 
no  purposeful  movements  attempt  to  elicit  reflexive  behaviors. 


A. 


Vt  sual 
a.  t 


Hold  object  of  interest  at  various  points  in  the  visual 
field  and  observe  for  startle  response  or  orientation. 


c.    Move  object  of  Interest  across  visual  field  and  observe  for 
tracki ng. 


d.    Attract  person ^s  attention  and  observe  for  eye  contact. 


Audi  tory 
a.  t  b^ 


Present  2000  Hz  tone  at  70  dB  at  various  points  arounrf  the 
person.    Observe  for  startle  response  or  orientation. 


c.    Present  tone  above  head,  at  left  and  at  right,  out  of  the  person's 
field  of  vision  and  observe  for  localization. 
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d<  See  pretanguage  interview 
e-  See  prelanguage  interview 
Tacti le 

a-  S  b-  Touch  person  ond  observe  for; 
1)  Startle  respon:e 


2)  Withdraw  from  touch  or  physical  response.  Describe. 


3)  Individual  looking  at  area  being  touched. 


c*    Stroke  person  and  observe  for: 
0    Startle  response 


2)    Withdraw  from  touch  nr  physical    ^sponse .  Describe 


3)     Individual  lookL^g  at  area  bei  ng  touched. 


Obse^'ve  person  for  visual  exploration  of  their  environment 


t>.     Observe  person  for  tactile  exploration  of  their  environment. 


3* 


Observe  and  time  attention  span  when  focussed  on  a  single  activity  of 
i  n  teres  t . 


^5 


When  person  makes  a  sound,  you  repeat  it  and  observe  vrfiether  they  repeat 
i  t  back  to  you . 


When  person  make  a  movement  ^  you  repeat  it  and  observe  whether  they 
repeat  it  back  to  you. 


6,    Roll  a  ball  back  and  forth  with  the  person^  if  possible^  or  between 
testers  if  not  possible  to  do  it  with  the  person.    Then  feint  roll  of 
ball  and  see  if  child  anticipates*. 


Stroke  cheek  a  number  of  times»  then  feint  stroke  and  see  if  person 
a  t  i  c  f  pates    ^iroki  ng. 


7.     Oe  ermine  from  prelanguage  mterview. 
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Present  an  object  of  known  interest  and  observe  for  reaching 
response. 


Make  a  body  movement  that  is  within  the  person's  abilities  and 
encourage  the  person  to  imitate.  Hake  "uh^'  sound  and  encourage 
the  person  to  imitate. 


Present  an  object  of  known  interest  to  the  person.  Partially 
conceal  the  object.    Observe  if  person  attempts  to  get  or  visually 
locate  object^ 


Repeat  sc^me  task  wi  th  a  brief  distract  ion  after  partial  I y  conceal .  ig 
object . 


Present  an  object  of  known  interest.  Completely  co^er  the  object, 
observe  if  person  attempts  to  get  or  visually  locate  object. 


Repeat  same  task  wi  in  brief  distraction  ijwncdiately  after  c  ^ect 
is  concealed. 


a>  Present  a  squeeze, toy  and  demonstrate  its  operation.    Give  to 
person  and  observe  behavior. 


5- 


b.    Present  Peppy*Puppy  and  demonstrate  its  operation.    Give  switch  to 
person  and  observe  behavior. 


13.    Present  an  object  of  known  interest  out  of  reach  with  a  cord  attached 
or  placed  on  a  cloth  which  Is  within  reach  of  the  person.  Observe 
behavi  or . 


or      If  person  has  poor  motor  control,  present  object  of  interest^  then 
take  it  away  and  observe  for  sounds,  eye  movement^  etc.  which 
indicates  person  wants  you  to  return  the  object* 


14.    With  ring  stack  toy  take  turns  with  person  if  motor  abilities  permit* 
If  child  lacks  manual  dexterity^  have  2  testers  sit  as  far  apart  as 
possible  within  person's  visual  range  and  take  turns  stacking  rings. 
Pause  after  three  turns  and  observe  person's  visual  response. 


15*    Present  three  switches  and  Peppy*Puppy,    Hone  of  the  switches  will 
really  be  operating,  but  tester  will  be  activating  Peppy-Puppy. 
Demonstrate  by  pressing  a  switch  and  activating  the  toy  simultaneously. 
Then  scramble  the  order  of  the  switches  and  have  the  person  try  to 
activate  the  toy.    Do  not  activate  Peppy-Puppy  until  they  have  pressed 
all  three  switches.    Observe  their  attempts  to  activate  the  toy.  ^ 


16*    Determine  from  prelanguage  interview* 


17-    Determine  from  prelanguage  interview. 
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Have  person  respond  according  to  motor  ability.  Point  to^  look  at^  etc, 
several  objects  the  examiner  has  been  told  that  they  can  recognize. 


47/ 


ERIC 


Appendix  G 
Device  Evaluations 


478 

ERIC 


ASSISTIVE  DEVICE  CENTER 

•CHOOL  OV  CMOIMIEMMa  lt1«l4M-<4tt 

CAllFORMiA  STATE  UMIVKIISITY,  SACRAMEMTO 
MM  J  SnWIT.  MCMMiMTO.CALIMWMW  tMIt 


EVALUATION  OF  LIGHT  BEAM  INDICATOR 
Prepared  by  the  Staff  of  the 
California  State  University,  Sacran^ento 
Assistive  Device  Center 


ADC  Report  LB  I "82 


ERIC 


Revised  3/15/82 


473 


EVALUATION  OF  LIGHT  BEAM  INDICATOR 


Technical  Evaluation 
Manufacturer: 
Distributor; 


Model (s)  Evaluated: 

weight: 

Power  Source: 

Charge  Time: 

-Discharge  Time: 
(continuous  use) 

Battery: 

L  ight  Source: 

Output : 

Operator  Adjustments; 
Options  Avai lable: 


Jim's  Instrument  Manufacturing  Inc. 

Jim's  Instrument  Manufacturing  Inc. 
P.  0.  Box  5157 
Coralville,   Iowa  ^22^1 
(3t9)  351-3^29 

Mode)  I  *  Head  mounted  light  beam  indicator 
Approximately  5^5  oz. 

Nickel  -  Cadmium  long  life  type  rechargable 
batteries.    Model  1000 

16  hours 

6  hours 

Disston  Model  1000 

Westinghouse  #13  light  bulb 

A  light  spot  for  use  as  a  pointing  device. 

1 )  Angte  of  ) v yht 

2)  Focusing  of  light  spot 

3)  Power  switch 

A  latching  power  switch  to  allow  independent 
power  ON/OFF  by  operator. 
Available  from:    Zygo  Industries 


^This  varies  depending  on  the  battery  conditioning  procedure  as  described  by  the 
manufacturer. 
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Power  Source^    The  battery  used  is  a  long  life  Nickel-Cadmium  type  itesigned 
for  use  with  power  tools,    The^,  work  best  when  they  are  fully  discharged*  then 
fully  charged  again.    The  problem  with  using  these  batteries  In  light  beam 
indicators  is  that  they  are  not  discharged  at  the  same  rate  as  they  would  be  in 
a  cordltss  power  tool-     This  tends  to  cause  intermittent  behavior  in  the  device. 
Not  all  charges  will  yield  the  same  length  of  operation  time* 

The  manufacturer  (Disston)  recommends  that  the  powerpack  needs  to  be  fuily 
charqcd  .ind  discharged  about  five  times  before  it  reaches  its  full  potentiaK 
THe  catteries  have  a  16  hour  charge  rate  and  a  one  hour  discharge  rate  On  a 
power  tooOv     In  the  LBI  the  discharge  time  is  6  hours. 

Case  Construction.     The  case  is  a  plastic  box  with  a  portion  cut  for  the 
battery  holder  which  is  also  plastic.    A  Disston  holder  Model  1075  is  used  for 
the  battery  pack^    We  have  experienced  problems  with  the  battery  holder  and  the 
box  separating*    The  toggle  switch  on  the  sid^,  may  be  inadvertently  turned  on 
or  off  during  use< 

The  parts  used  in  the  devtce  are  standard*  commercially  available  components. 
This  should  facilitate  repair  and  replacement  of  parts. 

Headgear >    The  Headgear  is  a  Huntsman  (Catalog  No.  117)  manufactured  by  the 
Ed.^an  Company^    This  Is  the  tvpe  used  in  industrial  helmets  such  as  hard  hats^ 
In  the  basic  unit  there  are  two  adjustments  possible^  one  adjustment  strip  on 
top  of  the  head  and  one  adjustment  knob  behind  the  head.     In  the  modified  version 
the  top  strip  is  unchanged^    However^  the  knob  is  replaced  with  a  velcro  strap^ 
and  a  velcro  chin  strap  is  added.    These  modifications  have  been  made  to  help  the 
LBI  headgear  fit  individuals  whose  wheelchairs  have  headpads  and/or  restraints 
thot  interfere  with  the  adjustment  knob  on  the  standard  helmets 

Documentat  ion  >    The  documentation  available  during  the  evaluation  consisted 
of  the  owner's  manual  for  the  battery  pack*  two  instruction  sheets  for  the  head- 
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9^3r»  and  operating  instructions  for  the  LBK 

The  Disston  Battery  Pack  owner's  manual  has  some  useful   information  on 
battery  conditioning.    The  steps  outlined  here  are  necessary  to  attain  maximum 
operating  time  and  are  characteristic  of  long  life  nickel-cadmtum  rechargeable 
batteries^    The  manual  is  written  for  using  the  batteries  in  cordless  power 
tools  like  lawn  edgers  and  cliopers.    The  LBI  doesn't  discharge  the  batteries 
at  as  high  a  rate  as  the  power  tools  do*    Because  of  this  the  discharge  (opera* 


ting)  time  Will  be  longer  with  tne  LBI  than  the  discharge  time  stated  in  the 
manua  I . 

The  Hunstman  headgear  instruction  sheets  are  for  using  the  headgear  with 
the  adjustinent  knob  rather  than  the  modified  veicro  version.    They  contain  in- 
formation  on  positioning^  adjusting^  and  installation  of  the *headgear< 

The  Operating  Instructions  from  Jim's  Instruments  are  a  one  oage  hand-written 
sheet  describing  the  adjustments »  bulb  replacement^  cautions^  and  tips  on  using 
the  LBI.    The  headgear  shown  is  the  type  with  the  head  size  adjustment  knob  and 
pointer  stick.    The  instructions  don't  mention  tattery  condition*ng  and  state 
the  battery  should  be  charged  for  12  hours  rather  than  the  battery  manufacturer 
recommended  16  hours-    There  isn't  a  general  bottery  discharge  time  stated. 

The  documentation  is  fairly  complete.     It  would  be  helpful  if  the  operating 
manual  for  the  battery  and  headgear  instructions  were  written  specificall/  for 
the  LBI  to  aid  the  user  in  operating  and  maintaining  it. 
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Human  Factors 


Tho  fnajor  purpose  of  the  LBI   is  to  offer  an  alternative  to  traditional 
headpoi  nters.     Because  the  me,ins  of  pointing  to  an  item  is  by  a  beam  of 
focosed  li<jiit  rather  than  using  a  physical  object  such  as  a  stick,  certain 
functions  which  can  be  performed  with  a  traditional  headpointer*  for  exam* 
pIcs  tv[>;rig  or  turning  pages*  are  not  available  while  using  an  LBK    At  the 
^jine  tirtie^  other  functions  are  gained.    Perhaps  the  most  apparent  of  these 
iHw  functions  has  to  do  with  pointing  to  "distant"  objects.     Since  the  beam 
i^  narrow  and  can  be  focused  over  distances  ranging  fr&n  several  inches  to 
severs!  yards*  the  user  can  point  to  objects  further  away  than  the  length 
of  the  usual  pointing  stick.    Although  this  is  a  potentially  useful  function* 
the  structure  of  the  device  could  limit  the  practical  moinentary  distance  of 
the  to-be-pointed"to  object .    Specifically*  if  the  pointer  is  "aimed"  (set 
at       appropriate  angle  to  work)  at  a  horizontal  surface*  the  user  would  have 
to  tilt  his  or  her  head  back  considerably  In  o**der  to  "point  to'*  objects  in 
the  distance.     If  the  pointer  is  **aimed"  at  a  vertical  surface,  the  user  would 
have  to  ti)t  his  or  her  head  forward  considerably  to  j>cint  to  objects  nearby. 

Compared  to  traditional  headpoi nters *  the  LBI  potentially  differs  in  at 
least  three  additional  ways.    First*  the  user  can  maintain  a  more  '^natural** 

posture  when  corrvni^nicating  since  the  light  beam  always  "touches"  the  work  sur* 

/ 

face;  with  pointers*  the  user  must  move^toward  the  work  surface  to  touch  an 
ob^ec*  .    Second*  the  LBI  provides  for  only  visual  feedback  In  making  a  selec- 
tion; mechanical  pointers  provide  both  visual  and  tactile  feedback.  Third* 
because  pointers  can  protrude  a  foot  or  more  beyond  the  head,  they  pose  a 
limited  but  real  safety  haz<ird;  the  LBI  poses  rK)  such  mechanical  danger. 

To  provide  some  data  on  the  resolution  of  the  light  beam  at  various  dis- 
tances,  the  Lbl  wat^  adjusted  to  produce  an  approximately  inch  diameter 
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circle  of  light  at  one  inch  from  a  work  surface.    With  this  fixed  setting, 
several  measuren>erits  were  taken  with  the  following  results.    At  12  inches  from 
a  horizontal  surface,  the  beam  produced  a  3/^  inch  circle;  at  18  inches  to  2fl 
inches  from  a  vertical  surfac;^  the  beam  produced  a  one  inch  circle;  at  about 
seven  feet  fromawall,  the  beam  produced  a  two  Inch  circle.    Tnus ,  a  user  with 
the  ability  to  move  his  or  her  head  sideways  and  up-and^-down  who  could  hold  a 
steady  beam  could  theoretically  access  a  large  number  of  separate  items  in  a 
display.    Range  and  control  of  head  movement  would  need  to  be  considered  for 
each  individual  in  configuring  a  selection  display. 

The  LBI  was  taken  ouf-of-doors  co  determine  how  visible  the  light  was  under 
daylight  conditions.    Uh!le  the  tight  was  able  to  be  seen  in  the  shade  (although 
not  as  readily  as  it  was  indoors),  bright  sunlight  completely  masked  the  light. 
Indoors,  under  a  variety  of  lighting  conditions*  the  light  is  readily  visible. 

Ue  feel  that  the  LBI  is  comfortable  to  wear.     It  is  lightweight  and  well 
padded  (the  padding  can  be  removed  for  cleaning)  in  the  front*  and  the  lenb 
liousing  did  not  significantly  unbalance  the  headband.    The  velcro  strap  at  the 
back  (a  positive  change  from  the  adjusting  knob)  allows  for  a  vwide  range  of 
adjustfnent;  it  is  still  possible*  however,  that  some  children  may  be  too  small 
for  the  headband.    We  have  seen  it  adjusted  by  doubling  the  headband  over  beyond 
the  distance  allowed  by  the  snaps  and  simply  using  masking  tape  to  hold  it  in 
place.    The  snap-on  strap  holders*  pemutting  back-of-head  and  underchin  straps 
to  be  used  for  additional  stability*  might  be  very  useful  for  some  ubers.  At 
^  the  same  time,  the  back  part  of  the  snaps,  located  on  the  inside  of  the  headband, 
are  unprotected.    Some  of  our  staff  consistently  got  their  hair  caught  and  hairs 
from  others  were  visible  in  several  of  the  snap  locations.    Some  discomfort  may 
therefore  result  from  headband  removal  in  some  cases. 

Changing  the  bulb  is  a  relatively  simple  procedure,  especially  with  new 
models  (unlike  the  tested  one)  usina  conventional  screw  heads  rather  than  the 
formerly  used  screws.    When  taken  apart  to  access  the  bulb,  the  lenb  assembly 
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itbelf  ronuiins  attached  to  the  headband.  This  feature  should  minimize  the 
chancer  of  dropping^  losing^  or  otherwise  damaging  the  device  during  main* 
ten^ince. 

The  battery  pock  is  relatively  simple  to  use.     It  is  configured  to  pre- 
vent the  powerpack  { the  *mechan  i  sm  which  plugs  into  the  wall  outlet  for  re- 
charging) from  being  incorrectly  positioned  in  the  switch  box.    The  on/off 
toijtjit?  switch  allcwb  for  the  possibility  of  the  user  to  control  ^he  status 
of  the  Ifg^t,  although  not  all  users  will  be  able  to  use  the  switch.     It  was 
felt  L^y  Our  staff  t^^^t  the  cable  connecting  the  battery  pack  to  the  LBI  was 
not  int^'usive,  partly  because  the  cable  is  wrapped  while  in  proxijnity  to  the 
hoadbond^  and  partly  because  the  cable  was  sufficiently  long  (about  k  feet 
long)  to  provide  slack  during  head  movement. 

Candidate  userb  are  likely  to  be  ones  whose  nx>st  appropriate  interface 
site  lb  the  head.    Yet  the  device  can  be  adapted  to  a  wide  range  of  levels  of 
head  control.    At  one  extreme^  a  person  with  excellent  range  and  resolution  of 
head  movement  coutd  select  from  a  large  number  of  separate  elements^    At  the 
other  extreme,  one  could  use  the  LBI  to  select  between  two  halves  of  the 
visual  fieiiJ.    In  any  case^  continued  practice  may  result  in  an  increased  level 
of  skill   In  using  the  device^ 
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Clinical  Trials 

Methods 

Subjects .    Subject  ^1  is  a  16  year  old  male,    A  cerebral  ^nd  brain^stem  ^ 
contusion  occurred  in  1976  when  he  was  struck  by  an  automobile.    He  uses  a 
manual  wheelchair  but  cannot  propel  it  himself  and  wc^rs  a  body  brace.  There 
IS  some  voluntary  control  of  the  head,  neck  and  shoulders.    Extremities  are 
spastically  postured  and  there  Is  no  fine  motor  or  grasp  control  in  the  hands. 
He  cannot  speak,  but  is  very  dlert.    He  has  some  reading  and  Spelling  skills  at 
atout  the  second  grade  level.  ^ 

Subjec^  ^2  is  an  18  year  old  male.    He  has  severe  spastic  cerebral  palsy 
and  uses  a  manual  wheelchair  which  he  can  propel  backwards  with  his  feet.  Al- 
though his  left  han(f  possesses  some  grasp  control ,  fine  motor  control  of  his 
extremities  is  ejctremely  limited.     There  is  some  voluntary  control  of  the  head , 
neck  and  shoulders.    His  speech  is  unintelligible;  however,  he  do<fS  utilize 
vocalizations  to  obtain  attention.    He  comprehends  most  of  what  he  hears.  Spel* 
ling  is  not  a  functional  communication  mode  and  he  utilizes  BUssymbols  and 
pictures  to  communicate. 

Subject  #3  is  a  20  year  old  male  diagnosed  as  having  spastic  cerebral  palsy^ 
He  uses    nn  electric  wheelchair  which  he  controls  with  hts  right  hand.    His  left 
hand  is  completely  nonfunctional  and  is  secured  by  a  strap  to  his  chatr.  The 
Subject  possesses  a  full  range  of  horizontal  and  vertical  head  movement  and  has 
used  a  headfx)!  nter  in  the  pas  t  to  d  i  rect  ly  sel^'ct  i  terns  on  a  ^ommuni  cat! on  board . 
He  comprehends  most  of  what  he  hears  and  responds  appropriately  within  his  phvsi- 
cal  limitations.    Although  he  has  some  reading  ami  spelling  skills  at  the  first 
grade  level ,  Blissymbols  3re  his  primary  symbol  system. 

Subject       is  ar.  II  year  old  female  with  cerebral  palsy  and  quadriplegic 
involvement.    She  uses  an  electric  wheelchair*  which  she  ts  currently  learning 
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t**  independently  control  with  her  right  hand.  Her  arms  and  hanos  arc  charac* 
irri/cil  l>y  spost  rc  nKwv'n>ents  and  limited  fine  motor  ano  grasp  control  is  pre- 
sent using  the  tips  of  her  fingers*  Although  is  capable  of  the  full  range 
of  horizontal  ^nd  vertical  head  movement,  this  movement  ts  confined  by  the 
he<id  supports  of  her  wheelchair*  Her  speech  is  limited  to  a  few  sounds*  Be- 
cause reading  ano  spelling  are  not  functional  nK>des  of  communication  for  this 
subiect *  she  utilizes  pictures  to  express  her  communication  needs* 

Sublect  ^3  i^  an  16  year  old  male  diagnosed  as  having  severe  spastic  cere* 
brol  p<*lsy.    He  is  sorted  in  a  manual  wheelchair  which  he  is  unable  to  control 
rjr  transfer  to  and  from*    His  sp^stici'y  limits  his  control  over  his  hand  and 
orr  rnovoment,:    His  head  movement  is  restricted  by  his  chair  supports  which 
Umit  his  use  of  a  he^dpointer  to  a  five  inch  range*    The  subject  appears  to 
comprehend  most  of  wh^t  he  hears  ^nd  utilizes  Blissymbols  to  communicate  his 
w^nts  ^nc*  needs* 

Subject  #6  ts  a  2*  year  o]<^  female*    She  has  been  diagnosed  as  hav^ig 

spciStic  and  ^thetoid  cerebral  palsy*    She  uses  an  electric  wheelchair  with  head 

and  trunk  supports  which  she  controls  ujing  a  Joystick*    Although  she  is  able 

to  voluntarily  produce  some  sounds^  she  has  no  tnteltigible  speech*    \ne  sub* 

ject  i^  ^ble  to  utilize  her  left  hand  to  select  items  in  an  area  between  ntn« 

^nd  twelve  incites  from  her  body*    She  cannot  cross  the  midline  with  this  hand* 

She  possesses  controlled  head  movement  of         horizontally  and  20°  vertically, 

but  cannot  Successfully  use  a  head  pointer  due  to  her  chair  supports*  She 

appears  to  understand  most  of  what  she  hears  and  responds  wiihln  her  physical 

limitations*    She  currently  use*  Blissymbols  and  pictures  to  communicate  her 

w^nts  and  needs* 

Mg^terials*    Light  Beam  Indicator  (lBI)  Model  I 
2  white  cards  (1^"  x  22'*) 

tl  Peabody  Language  I>evelopment  Kit  Cards  Level  il'P 

7'*  X  9*'  depicting  *  hamburger,  chocolate  milk,  spoon,  hot  dog, 

crackers,  comb,  toilet,  icecream  cone,  tennis  shoes,  ch^llr, 

toothbrush 


8. 


1  "Target"  card  {20**  x  19")  with  9  circles  in  a  3  x  3  array. 
The  outer  perimeter  of  each  circle  was  5**  in  diameter. 
Each  CI rcle  also  surrounded  two  more  ci  rcles ,  a  3"  ci  rcle 
and  a  I"  circle  within  the  3'*-    The  circles  thus  each  looked 
like  targets  with  a  I"  "bullseye."    The  color  was  white  on 
black . 


Procedure.    The  LSI  was  positioned  and  adjusted  so  that  the  subject  could 
use  it  comfortably,  then  a  procedure  consisting  of  k  steps  was  initiated.  In 
the  first  3  steps,  actual  trials  were  begun  after  the  participant  had  the  oppor- 
tunity to  practice  the  task  for  that  step. 

Step  U    Two  experimenters  stood  about      feet  in  front  of  the  subjecti  3  to  ^ 
feet  apart.    Each  held  a        x  22"  blank  white  card.    The  participant  was  asked 
by  each  experimenter  in  random  order  to  look  at  the  card  she  was  holding  and 
focus  the  LBI  on  the  card.    After  each  trial,  t^e  participant  was  asked  to  re- 
turn the  LBI  to  a  "neutraT'  position  (e.g.t  midline).    There  were  6  trials, 
evenly  divided  so  that  the  participant  was  asked  to  focus  tSe  LBI  on  each  card 
3  times^    The  experimenter  recorded  whether  or  not  the  participant  looked  at 
the  correct  card. 

Step  II:    The  experimenter  held  up  two  7*'  x  9"  Peabody  cards  (about  18"  from 
the  participant),  named  the  item  on  one  card  and  asked  htm/her  to  choose  between 
the  two  cards.    The  participant  was  instructed  to  hold  the  LBI  on  the  specified 
card  for  2  seconds.    The  6  trials  were  set  up  so  that  the  participant  was  to 
focus  on  the  rard  to  the  left  3  times  and  the  card  to  the  right  3  times  in  ran- 
dom order<    Correctness  or  incorrectness  of  choice  was  recorded. 
Step  III,    The  target  card  was  held  approximately  l8"  in  front  of  the  partici- 
pant who  was  asked  to  focus  the  LSI  on  the  *'bullseye**  in  each  circU  and  hold 
h  there.    The  diameter  of  the  smallest  circle  !n  which  the  participant  could 
hold  the  LSI  steadily  for  3  seconds  wos  recorded.    Thus  if  he/she  was  unable  to 
focus  within  the       circle  {"bu 1 1  s»*ye*')  but  could  hold  it  within  the  3"  or  5" 
circle,   that  diameter  was  recorded.     The  participant  was  asked  to  ^ocus  on  each 
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of  the  rune  circles  in  randcTi  orHer  ^  bo  that  he/she  was  required  to  move  hori- 
zontally, vertically,  and  diago.ially  across  the  card.    The  first  3  trials  were 
con^idrrrd  "prjctice*'  .ind  only  the  data  from  the  last  6  was  analyzed.     If  the 
hiiriicip^int  was  unable  to  get  to  a  particular  circle,  or  could  not  keep  the 
LBI  within  even  the  5"  perimeter,  this  was  recorded  as  "none**  on  the  data  sheet. 
Step  IVr     The  participant  was  asked  to  respond  to  8  questions  about  the  LBI 
ubing  his/her  usual  communication  mode.    The  questions  were:     1)     Is  the  LBI 
comfur t^ible?,  2)   Is  it  hard  to  te.l  where  the  tight  is  going?,  3)    How  long  can 
ytiu  wtMr  it  before  it  bother*>  you?,         Does  it  help  with  school  work,  talking 
to  people,  who?,  5)     Is  it  easy  to  use?,  6)     Is  it  hard  to  use?*  7)    What  don't 
you  like  about  it?  (Color,  size,  style)  and  8)    What  do  you  like  about  it? 
(Color,  bize,  st/le! 

Resul ts 

Of  the  six  participants,  alt  responded  correctly  across  the  6  trials  rn 
Step  I  and  Step  II,  although  the  amount  of  time  rt  took  for  each  participant  to 
choobe  varied.    Two  of  the  six  participants  were  able  to  respond  and  choose  the 
cordb  almost  immediately,  while  the  other  four  took  anywhere  from  about  3  to  5 
bcconds.    All  were  eventually  able  to  move  the  LBI  to  the  designated  location 
and  focus  1 t  there. 

In  Step  Ml,  at  least  2  subjects  were  able  to  hold  the  LBI  within  the  1** 
circle  across  all  6  trials^    For  a  further  breakdown  of  this  step,  see  Table 
1  and  Figure  2. 
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TABLE  I 
Oota  for  Step  1 1 1 


Circle  Location 


X  for  1"  «  2.2 
X  for  3"  =  2 
X  for  5"  =  I 


Oicimcter 

Focus  IBI 

r' 

2 

1 

r 

5" 

0 

none 

i" 

2 

3" 

I 

5" 

none 

0 

I" 

2 

3" 

I 

5" 

1 

none 

2 

I" 

2 

3" 

li 

A 

V 

none 

0 

1" 

3 

3" 

3 

5" 

0 

none 

0 

2 

3" 

2 

5" 

2 

none 

0 

Of  Subjects  Able  To 
3  Sec 


J 


33^i 
50^ 


A,  C,  G,  I,  F, 


X  number  of  persons  able  to  focus  CBI  in  circle 
for  3  sec. 

36^  of  the  time  able  to  hit  T'  across  36  trials 
ZZX  able  to  hit  3'^  across  36  trials 
16%  able  to  hit  3''  across  36  trials 
\k%  able  to  hit  none 


A 

B 

C 

0 

E 

F 

G 

H 

1 
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Figure  2.    Location  of  Circles  on  Target  Card 
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In  the  final  step  the  subjects  were  asked  about  their  experience  with  the 
Lfi  I  :     L    Six  out  of  6  reported  that  *t  Wt*^  comfortable 

2^    Three  out  of  6  said  it  was  hard  lo  tell  where  the  light  was  going, 

3.  The  average  amount  of  time  a  subject  said  he  could  wear  the  LBI 
before  it  bothered  him  was  20  minutes^ 

4,  Two  out  of  6  said  It  would  not  help  them  with  school  work,  talking 
to  people,  etc^ 

3.    Six  out  of  6  indicated  the  LBI   is  easy  to  use. 

6.     Two  out  of  ^  said  color  was  OK.  but  they  would  prefer  something 
different.    An  additional  comment  was  that  the  battery  should  be 
charged  at  least  twice  a  week. 

7^    Two  out  of  6  did  not  like  the  size*     (They  wanted  it  smaller.  If 

possiblii , ) 

8.    Two  out  of  6  did  not  like  the  style* 
OiS>cussi_on 

Although  time  From  response  to  focus  on  target  varied  and  it  sometimes  took 
a  qrent  effort  to  get  the  LBI  to  the  desired  location^  all  subjects  felt  the 
LBI  wa^  comfortab!e  and  over  60^  fett  the  LBI  would  help  them  in  at  least  one 
situation.    There  are  various  other  factors  which  could  affect  LBI  use*  An 
individual  with  asymmetric  tonic  neck  reflex^  head/chin  drop^  limited  range  of 
HKJtion  for  head,  etc*  would  probably  not  be  a  suitable  candidate  for  a  Light 
Beam  Indicator,    The  message  receiver  should  also  be  aware  of  "false'*  or  "mis- 
taken'* positives  vihere  the  user  pauses  to  rest  while  scanning  or  drops  his  head, 
etc.    "^he  recefver  may  mistake  the  object,  phrase,  letter  etc*  where  the  LBI 

pointed  during  rest  as  that  item  which  the  user  wishes  to  communicate. 
One  way  to  overcome  this  is  to  have  a  separate  yes-no  arrangement  to  verify  the 

accuracy  of  the  message*    Another  alternative  would  be  an  amount  of  time  (e*g*, 

\ 
I 

J-H  seconds)  agreed  upon  previously  to  use  as  the  criterion  for  '^selecting"  a 
message  ^ 

When  dealing  with  a  large  tarr^et  area  such  as  the  14"  x  22'*  white  cards 
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or  Peabody  cards^  the  subjects  had  Iiitle  or  no  difficulty.    However,  when 
required  to  focus  in  a  smaller  area^  such  as  a  I'*  circle,  some  subjects  experi- 
enced trouble  both  in  getting  to  the  circles  and,  once  there,  in  holding  the 
LBI  steady  withtn  any  but  the  largest  (S**)  circle.    Communication  boards^  prac- 
tice targets,  etc.  would  need  to  be  adapted  accordingly. 

All  of  the  clients  interviewed  reported  that  the  light  beam  indicator  was 
easy  to  use  and  comfortable.    They  indicated  that  the  LBI  could  be  used  comfor- 
tably for  an  average  of  20  minutes.    Of  the  six  subjects  interviewed^  67^  stated 
that  the  LBI  would  be  helpful  with  school,  work,  and  other  communication  settings 

The  size  and  style  of  the  LBI  was  not  satisfactory  to        of  the  subjects. 
A  color  change  was  suggested,  with  blue  being  the  most  requested  alternative^ 
A  predominant  complaint  with  the  LBI  was  that  subjects  found  it  difficult  to 
tell  where  the  tight  was  going^    This  complaint  was  registered  by  SOt  of  the 
subjects  and  may  or  may  not  be  due  to  the  parallax  problem  discussed  under  the 
Human  Factors  section  of  this  evaluation.    We  propose  that  this  difficulty  is  a 
major  concern  in  initiating  a  training  program  for  those  using  the  LB!. 

Training  Suggestions 

After  consulting  with  speech  pathologists,  physical  and  occupational  thera~ 
pists,  teachers  and  others  who  are  fami  liar  with  this  device,  a  list  of  training 
impediments  and  possible  solutions  was  compiled.    Three  rough  categories  emerged 
which  may  affect  the  structure  of  an  LBI  training  program.    These  were:  the 
configuration  of  a  training  target^  the  LBI  output^  and  the  training  program 


With  regard  to  the  target^  it  should  be  dark  to  show  the  light  clearly  and 
large  so  the  tight  does  not  '*get  tost"  in  the  environment.    At  first  it  should 
be  close  so  the  user  can  focus  on  it  easily  and  obtain  precise  feedback  as  to 
the  beam's  location.     It  is  suggested  that  the  target  be  placed  directly  in  or 
on  a  piece  of  cardboard  or  similar  structure  rather  than  protruding  or  sitting 


i  tsel  f , 


ERIC 


13. 


r 


in  front  of  a  background  material.    We  have  found  that  a  novel  stimulus-target 
jp[>cors  to  be  more  effective  in  trairting  than  a  simple  picture  or  word  target. 
A  black-lined  box  with  a  photo  cell  inside  to  set  off  a  buzzer  is  an  example  of 
a  novel  stimulus  to  be  used  in  training*    The  difficulty  with  this  is  that  it 
must  be  constructed  by  the  trainer*    Several  photo  sensitive  toys  are  commer* 
cidlly  available.    One  such  toy  is  a  light  activated  turtle*  . 

Another  area  to  be  considered  when  training  someone  to  use  the  LBI  is  the 
device  output.    The  LBI  beam  is  sometimes  faint  or  not  sharply  defined*  To 
remedy  this  it  may  be  helpful  to  dim  the  lights  in  the  classroom*  Depending 
on  hoh'  the  LBI  is  focused  the  expected  circular  beam  output  may  be  instead  an 
illuminated  image  of  the  filament  (a  **spring*l  ike*'  image).    This  can  be  reme' 
d^ated  by  rotating  the  light  bulb  housing  (it  is  necessary  to  first  loosen  the 
alien  bolt  or  screw  holding  the  light).    A  drawback  reported  by  some  of  our 
professional  contacts  indicates  that  some  users  visually  **fix**  on  the  light 
output  and  are  then  unable  to  use  it  to  make  choices*    At  this  time  we  have  no 
suggestions  for  addressing  this  drawback*    Another  potential  drawback  of  the 
device  output  reported  by  professionals  is  that  if  there  are  several  students 
using  LBI's  simultaneously  it  is  difficult  to  distinguish  'Vho  is  pointing  at 
what."    One  possible  way  to  overcome  this  is  to  alter  the  focus  or  intentionally 
create  the  image  of  the  filament  on  one  user's  LBI.    We  have  also  experimented 
with  colored  gels  like  those  used  on  theatrical  lighting  equipment.    Very  light 
colors  do  not  show  up  and  dark  colors  make  the  light  difficult  to  see.  Colors 
of  med^um  saturation  do  change  the  color  of  the  light  beam  and  can  be  used  at 
short  distances,  such  as  a  few  feet.    BeyonJ  that  the  beam  fades  evidently  due 
to  the  diffusion  caused  by  the  colored  gel*    Another  possibility  for  distin' 
guishing  among  users  is  to  cut  a  small  cardboard  or  tagboard  template  just  slightly 
larger  than  the  ci  rcumf/^rence  of  the  lens  on  the  outside  of  the  lightbeam*  A 
different  shape  may  be  cut  for  each  user.    The  tagboard  is  then  pushed  a^gainst 
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the  lens  from  the  outside  and  stays  in  due  to  ^  pressure  fit.  The  actual  shape 
will  show  up  at  a  short  distance  of  about  a  foot.  Beyond  that,  it  simply  shows 
u^  as  a  smal  ler  1  tghtbeam.  Wi  th  a  combinat  ion  of  these  ideas ,  groups  of  light- 
beams  can  be  used  and  be  distinguished  from  each  other 

Professionals  familiar  with  the  LBI  have  suggested  that  a  way  to  facilitate 
training  is  to  fnake  it  as  enjoyable  as  possible.    For  example,  a  gamefformat 
could  be  utilized  during  the  initial  training  stages  to  stimulate  tn/erest  and 
motivation,  i.e.,  tracking  (^'chasing")  a  toy  tarqet  with  the  light  beam,  etc. 
However,  if  reflexive  behavior  is  a  concern,  e.g.,  "startle  reflex",  it  is  ad- 
visable to  keep  the  tone  of  the  instructors  voice  and  the  game  itself  as  calm 
as  possible.    Reflexive  behavior  can  aff<ict  the  accuracy  of  the  trainee's  re- 
sponse as  well  as  cause  him/her  to  -Mose"  the  beam  in  the  environment.    It  is 
helpful  to  be  aware  that  head  drop  can  influence  the  trainee's  performance. 
Therefore,  it  may  be  beneficial  to  provide  a  support  or  to  adjust  the  target  to 
compensate. 

Configuration  of  a  training  target,  the  LBI  output,  and  initiating  training 
are  by  no  means  the  only  considerations  in  establishing  a  complete  LBI  training 
program.    These  three  factors  were  highlighted  during  our  evaluation;  future 
evaluations  should  reveal  additional  *raintng  impediments  and  provide  possible 
solutions  to  overcome  them.    Other  factors  which  may  prove  to  be  important 
training  considerations  Include;    generalizing  from  the  game  context  to  a 
communication  context,  control  of  the  light  beam  when  focusing  in  successively 
smaller  target  areas,  jtc. 

Summa ry 

The  LBI  is  a  relatively  low  cost,  single  pointing  aid.    The  available  ad- 
justments provide  flexibility  In  both  fitting  of  the  LB!  to  the  user's  head  and 
in  the  size  and  direction  of  the  light  spot.    The  use  of  standard,  readily 


15. 

^vaMdblc  parts  facilitates  maintenance.    The  use  of  these  parts  for  other 
thdn  thtiir  fntc'nded  o^e  does  result  in  some  erratic  behavior. 

Focusing  on  targets  of  less  than  5'*  diameter  requires  practice  for  most 
[>hysically  disabled  osers.    This  restraint  is  readDy  removed  !n  most  users 
after  training*    Unpracticed  users  can  easily  point  to  one  of  two  widely  spaced 
Ljrds  and  locate  the  light  beam  inside  a  5**  circle. 

Training  can       facilitated  using  light  activated  toys  or  other  "games" 
to  help  the  user  develop  skills.    The  overall  construction  and  appearance  of  the 
LB  I  arc  sat  i  sf  ac  tory  * 
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Jir/s  iNsnmir  fiviFiOiUNG,  inc. 


P.O.  Box  5157 
Coral  vllU,  Iom  $2241 


Janes  C.  Rogers 


Phone  319-351-3429 


April  16.  1982 


Albert  N.  Cook*  Ph.D. 
Director*  Engineering  Services 
Assistive  Device  Center 
California  State  University*  Sacramento 
GOO  J  Street 

Sacramento,  Callfornlii  95819 
Dear  Dr.  Cook: 

Thank  you  for  your  evaluation  of  the  Light  Beam  Indicator  (LBI).    I  have  reviewed 
the  satisfactory  evaluation  and  wish  to  relate      conments  and  planned  Improvements. 

1.  The  power  pack  and  power  pack  holder  will  no  longer  be  used.    It  will  be  changed 
to  a  3  D-cell  rechargeable  unit.    If  the  D-cells  In  the  LBI  discharge  while  the 
unit  Is  In  use*  It  recharges  Itself. 

2.  An  outlet  will  be  added  for  a  remote  on/off  switch  which  will  allow  the  user  tc 
switch  the  unit  on  and  off  whenever  desirable.   Two  LBI  units  In  Iowa  are  using 

^  the  remote  si^Itches.   One  person  uses  a  switch  that  Is  placed  by  his  hand  so 

that  with  little  effort,  he  can  turn  the  unit  on  and  off.   The  other  person  has 
a  paddfle  switch  embedded  In  the  headrest  of  his  chair.  With  a  very  slight  move- 
ment fHf  the  head,  he  can  activate  the  unit  which  Is  padded  with  rubber  and 
encash  within  the  covering  of  the  chair.   This  double  covering  Is  Ct.,iifortat1e 
and  will  not  Injure  theuserif  sudden  movements  are  exhibited. 

3.  The  socket  for  the  Disston  Power  Pack  will  no  longer  be  used.   This  eliminates 
the  socket  from  coming  loose  from  the  box. 

4.  The  head  gear  h«s  been  Improved.   The  knob  has  been  retnoved  from  the  back  and  a 
snap-attached  Velcro  and  elastic  band  has  been  added.    The  addition  of  several 
snaps  on  the  headband  provides  for  easy  adjustment*  depending  on  the  size  of  the 
user's  head. 

5.  I  am  In  the  process  of  designing  smaller  and  lighter  weight  units.     One  planned 
Improvement  will  feature  a  ball  socket  for  additional  movement. 

Thank  you  for  your  evaluation  of  the  Light  Beam  Indicator.  You  have  been  very  helpful 
In  pointing  out  features  that  need  Improvement.    I  will  be  most  happy  to  keep  you 
Informed  on  the  new  designs  and  will  send  any  Items  to  you  upon  request. 


Sincerely, 
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EVALUATION  OF  SHARP  MEHOWRtTER 


r 


Technical  Evatuation 
Hanufacturer! 
Distributor: 
Model  Evaluated: 
Serial  Number: 
Weight: 
Size: 


Contro! ter: 
Outpi't: 


Power  Source: 


Case: 


/ 


Sharp  Corporation 

Local  area  Sharp  distributor 

EL- 7000 

iOn539Y 

0.8  lb.    375  gms; 

Overall:    7^  inches  x  3  3A  inches  *. 
11  inches 

19.7  cms.  K  .95  cms.  x  3*1  cms. 

Alphabet  keys;    i  inch  x  1/8  inch 
•  6^  cm.  K  .32  cm. 

Number  keys:    i  inch  x  3/16  Inch 
.64  cm.  K  .48  cm. 

Alphabet  keys  arranged  in  a  typewriter 
fashion 

Number  keys  are  arranged  in  standard 
computation  fashion 

Custom  microcomputer  with  associated 
input/output  memory  and  interface  circuitry 

Liquid  Crystal  Oisplay  (LCD) 
i  Inch  K  1/8  inch  characters 
.64  cm.  K  .32  cm. 


Col'Jtiin  uipact  pVinter 
1/8  inch  K  1/16  inch  characters 
.32  cm.  X  .  16  cm. 

Tap^r  rott   4^/4  inches  wide 
4.45  cms.  wide 

4  rechargeable  nickel  cadmium  batteries 
#NR*AA  at  1.2  VDC  each 
(Total  4.8  VDC)  at  K9I  watts  for  ASO  mA 
hours    (Ac  Adapter  EA-ttE) 

Plastic  with  protection  shield  to  ground' 
electro-static  charge  to  protect  HOS 
ci  rcui try 


\ 


Operator  Adjustments: 


HODE:    Computation  typing 
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Options:  Keyguard  and  mounttng  assembly  availableN. 

from:    ZyS*  Industries 
P.  0.  9ox  1008 
Portland,  Oregon  97207 

Enlarged  keyboard  available  from: 
Prentke-Romich  Company 
Romich  Beery  Bayer 
R.0.2.  Box  I9l 
Shreve,  Ohio  44676 
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External  Construction 

The  Sharp  Hemowriter  is  designed  to  Include  column  printing^  transient 
visual  display^  calculator  functions  and  message  memory  in  a  compact  hand  held 
device.    The  printer  js  an  impact  dot  matrix  type»  utilizing  an  Inked  ribbon 
cartridge  and  adding  machine  type  paper.    The  display  Is  a  ten  cnaracter  liquid 
crystal  type  (LCD).    The  keyboard  allows  alpha'numeric  input.    The  alpha  keys 
are  arranged  in  a  standard  typewriter  fashion.    The  numeric  keys  are  to  the 
right  of  the  alphabet  keys  and  are  arranged  in  an  adding  machine  fashion.  The 
word  memory  will  store  120  characters  in  up  to  ei^t  locations. 

Internal  Construction 

The  Sharp  Hemowriter  (Model  EI-7OOO.  serial  number  0IO0539Y)  is  disassem- 
bled by  removing  three  screws  and  ustng  a  twisting  motion  to  dislodge  six 
locking  tabs.    The  device  then  falls  into  two  main  parts.    One  part  contains 
the  keyboard,  display  (LCO),  support  electronics  for  keyboard  and  display,  and 
central  processor  unit  (CPU)/memOry  circuitry.    The  other  part  contains  the 
printer  and  its  electronic  control  circuitry^  and  the  nickel  cadmium  batteries 
(four  oatteries,  type  HR-AA,  1.2  volt  OC,  450  mA  hour)  and  its  charging  cir- 
cuitry. 

The  liquid  crystal  display,  keyboard,  computer  and  support  circuitry  are 
all  on  one  printed  circuit  board.  SfK>uld  an  error  or  probU^n  develop  in  one 
of  these  nodules  only  that  module  need  be  replaced.  There  are  six  integrated 
circuits,  and  about  two  dozen  discrete  components  on  this  PC  board.  Host  of 
the  electronic  circuitry  is  in  integrated  circuit  packages  of  the  LSI  variety 
and  they  are  soldered  In.  As  a  result  of  this,  the  boards  should  be  replaced 
as  a  whole  if  there  is  a  problem. 

The  printed  circuit  boards  have  a  very  small  number  of  post  production 
modifications.    These  should  not  cause  any  problems.    The  layout  and  general 
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construction  of  this  device  appear  to  be  uel)  thought  out  and  wet)  con$tructe<' 
for  use  as  a  portable  coinmunicatEon  atd. 

The  orii^ter  is  detachable  and  can  be  completely  removed  for  maintenance 
or  replacement  by  desoldering  its  flat  caole.  This  should  be  doije  by  service 
persons  only  . 

The  batteries  are  soldered  insIde  of  the  device.  As  a  result,  t'«e  user 
only  needs  to  chjrge  them.  Should  a  problem  develop  in  the  batteries  the  unit 
would  have  to  be  sent  rn  to  be  repaired. 

Human  Factors 

The  Sharp  Hemowriter  EL-7000  was  designed  as  a  pocket*sl2ed  writing/ 
printing  device  with  calculator  functions  for  able-bodied  users.    It  Is  possible 
that  some  non*speaking  indlvuduals  may  use  this  device  as  a  communication  system^. 
Since  thl^s  .atter  purpose  was  not  the  original  Intent  of  the  manufacturer^  this 
section  of  the  report  should  be  viewed  as  judgments  regerdli)f|  the  potential 
suitability  of  the  EL-7000  foi  disabled  users  and  not  an  evaluation  of  the 
device  per  $e. 

The  keyboard  arrangement  of  the  alphabet  Is  that  of  a  typewriter.  For 
users  familiar  with  a  typewtrter,  the  letters  will  be  Msy  to  f^nd.  The  EL*^ 
7000  is  capable  of  two  kinds  of  output.  One  ts  a  dot  matrix  liquid  crystal 
display  (LCD)  producing  easily  readable  characters  Including  punctuation  and 
specidi  synibols.  This  display  can  be  seen  clearly  under  a  range  of  lighting 
conditions  including  direct  sunlight. 

The  EL^7000  also  contains  a  column  printer^    Its  blue  ribbon  dot  matrix 
letters  and  characters  are  printed  on  white  pap^r.    The  printed  output  ^s 
relatively  understandable  although  not  as  legible  as  the  LCD.    The  printer  will 
print  up  to  16  characters  In  a  line;  the  17th  character  will  appear  on  thi  next 
line.    The  system  does  not  automatically  break  up  lines  <t  appropriate  places, 
^       such  as  between  words.    A  dot  is  printed  alongside  the  I6th  character  of  the 
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LCD.  Users  anttclpatingrthe  end  of  the  line  by  attending  to  the  little  dot 
can  employ  the  'Veturn'*  function  to  start  a  new  line  to  avoid  this  problem. 

There  are  two  different  kinds  of  memory  capability  possessed  by  the 
EL-7000.    One  is  an  Input  Buffer  Memory  which  is  automatically  brought  into 
oper^^fon  during  ordinary  message  construction.    This  mernory  can  accepl  a 
maximum  of  ^8  characters  or  symbols.    Upon  reaching  this  maximum^  the  message 
must  either  be  printed  or  the  display  cleared  before  the  device  will  register 
any  more  characters.    Editing  a  message  contaiffed  In  the  buffer  memory  Is 
possible  through  the  use  of  the  cursor  movement  keys>  allowing  the  user  to 
pinpoint  the  error  and  writer  oVer  ft  with  the  correction. 

A  second  memory  Is  called  a  Word  Hetnory.     It  can  hold  up  to  120  charac- 
ters organized  In  up  to  15  separate  locations.    Each  such  message  location  is 
stored  and  retrieved  with  a  one  character  code  selected  by  the  user,  and  each 
can  be  separately  erased  and  reprogrammed.    The  steps  required  to  store  a 
message  are  stra(ght*forward  and  insure  that  messages  not  Intended  for  storage 
will  not  be  accidentally  stored.    A  **list"  function  permits  the  user  to  review 
the  stored  messages  when  desired.    These  messages  will  remain  Intact  when  the 
device  is  turned  off. 

Replacing  the  paper  tape  roll  and  the  cartridge  ribbon  Is  remarkably  sim* 
pie.     In  replacing  the  paper  tape»  the  user  must  Insert  the  edge  of  the  paper 
into  a  slot  and  press  the  "advance  paper^'  key;  the  device  then  mechantcally 
feeds  the  paper  through  the  printing  mechanism.    The  cartridge  ribbon  requires 
light  pressure  on  one  edge  to  be  released  from  the  device  and  the  new  one  sim- 
ply snaps  into  place. 

The  Operator*s  Manual  accompanying  the  EL-7000  provld^es  comprehensive 
coverage  of  all  aspects  of  the  device.     It  Includes  step-by-step  Instructions 
for  each  function  of  the  Hemowrlter  with  generous  use  of  illustrations  to 
supplement  the  written  material.    We  found  the  instructions  to  be  clear  and 
Q    wel I  presented . 
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Ut>ors  of  the  EI-7000  must  possess  a  Certain  set  of  skills  in  order  to 
operate  the  device.    Because  the  device  is  intended  :o  be  hand-held^  the  key 
board  and  its  keys  are  on  3  relatively  smat)  scale.    The  potential  user  inust 
therefore  exhibit  sufficient  fine-motor  resolution  to  effectively  manipulate 
the  keys.    Reasonably  good  visual  acuity  is  also  necessary^  not  only  to  read 
the  LCD  but  also  the  printed  output^  the  small  letters/symbols  on  the  keys»  and 
the  symbols /commands  contained  in  the  shift  functfon  which  are  written  above 

the  respective  Keys.    Since  the  device  is  similar  to  a  typewriter^  candidate 

t 

uberb  must  have  functional  spelling-    An  understanding  of  the  principle  of 
encoding  is  a  prerequisite  to  using  the  word  memory. 

Overall,  the  EL-7000  appears  to  be  a  well  designed  device  and  i^  an 
appropriate  augmentjtive  communication  system  for  a  segment  of  the  non^speaking 
population. 

C I inical  Trials 
riethods  ^ — 

Subjects .    Subject  ^1  is  a  IZ  year  old  mate  diagnosed  as  having  cerebral  palsy. 
He  is  ambulatory  with  assistance  and  holds  on  to  his  wheelchair  from  behind  to 
bteady  himself  when  he  walks.    He  has  some  control  over  each  hand  and  arm*  aN 
though  the  left  hand  seems  to  have  the  most  strength  and  freedom  of  movement. 
He  has  no  intelligible  speech  and  currently  uses  a  Sharp  HemDwriter^  along  with 
a  Speak  and  Spell  to  communicate  in  his  home  environment.    In  class  he  uses  an 
alphabet  communication  board  and  typewriter.    He  has  spelling  skills  above  the 
second  grade  level. 

Subject  itl  is  an  18  year  old  male  with  athetold  cerebral  palsy.    He  uses 
an  electric  wheelchair  which  he  controls  with  a  joystick  using  his  right  hand. 
Although  he  possesses  some  grasp  control  with  both  hands^  his  voluntary  control 
of  the  head^  neck^  and  shoulders  makes  his  head  the  most  appropriate  Interface 
site  for  a  communication  device.    He  currently  uses  a  yes/no  head  nod^  gestures^ 
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a  headpointer  with  an  electric  typewriter  and  a  Light  Beam  Indicator  with  various 
communication  boards  containing  words*  letters*  and  numbers.     His  speech  is 
intelligible  only  to  family  members.    The  subject  appears  to  understand  most  of 
what  he  hears  and  responds  appropriately  when  allowed  by  his  physical  limitations. 

Subject  #3  is  a  1^  year  old  male  with  a  diagnosis  of  spastic  athetoid 
quadriplegic  cerebral  palsy.    He  uses  an  electric  wheelchair  with  a  joystick 
control  and  has  some  control  over  both  of  his  arms  and  hands*  although  he  pre* 
fers  to  use  his  left  hand.    His  reading  and  spelling  skills  are  somewhat  above 
the  fourth  grade  level.    He  uses  a  typewriter*  speech*  Sharp  Memcwriter*  and 
headpointer  to  communicate  at  school.    At  home  he  uses  his  Hemowriter*  facial 
expression*  pointing*  speech*  and  typing.    He  uses  the  Sharp  primarily  while 
sitting  on  the  floor.    His  speech  rs  intelligible  mostly  to  those  who  are 
familiar  with  htm*  but  he  can  make  himself  understood  to  others  if  they  listen 
careful ly ^ 

Subject  9k  is  an  18  year  old  female  with  mild  cerebral  palsy  which  has 
rendered  her  speech  intelligible  only  to  those  who  are  very  fami  l'**r  with  her* 
She  is  ambulatory  with  most  of  the  Impairment  concentrated  in  her  fingers  and 
the  muscles  of  her  tongue  and  soft  palate.    She  has  control  of  each  arm  af^d 
hand*  and  prefers  to  use  her  right  hand*    She  is  reading  and  spelling  at  approxi* 
mately  the  second  grade  level  and  uses  a  Phonic  Mirror  HandiVoice  110*  signing* 
f i ngerspel I ing*  and  speech  to  communicate. 

Subject  9S  is  a  \k  year  old  male*    Hild  cerebral  palsy  has  resulted  in 
speech  which  is  intelligible  only  to  those  who  are  familiar  with  him*    The  sub- 
ject is  ambulatory  with  control  over  both  arms  and  hands*  although  use  of  the 
right  side  is  considerably  weaker.    He  possesses  reading  and  spelling  skills  at 
approximately  the  third  grade  level  and  uses  letters  and  words  as  his  primary 
symbol  system.    Currently*  the  subject's  educational  and  communication  needs 
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are  facilitated  by  an  electric  typewriter,  the  Sharp  Hemowriter,  a  communica** 
tion  bo<3rd,  and  some  speech. 

ti4aoriAl*>:     Sharp  Hemowriter 

Detachable  Keyguard 
Penci 1 
Headpointer 

Procedure:  Clinical  trials  were  divided  into  three  sections!  Set**up  and  Explan** 
ation.  Device  Use,  and  User  Comments. 

Set-Up  and  Explanation.    During  this  section,  the  physical  site  (e.g.,  hand  or' 

\ 

head)  for  Interfacing  the  Sharp  was  determined,  along  with  whether  the  subject 
needed  a  keyguard  and/or  pointing  implement  (such  as  a  pencil  or  headpointer) 
to  use  the  device.    Next,  functions  of  the  Sharp  (on/off,  print,  paper  advance, 
shifi)  were  demonstrated  and  the  subject  was  encouraged  to  learn  each  function. 
Device  Use.    During  this  section,  the  subject  was  presented  with  8  second  grade 
level  words  (at,  will,  me,  che,  it,  ran*  come,  end  top)  one  at  a  time  and  asked 
to  spell  each.    The  number  of  errors  and  the  time  taken  per  word  were  recorded. 
The  subject  was  also  shown  how  to  backspace  and  change  or  correct  a  letter  on  a 
word,  then  asked  to  do  this.    Next,  the  memory  function  of  the  Sharp  was  demon** 
strated,  then  the  subject  was  requested  to  insert  a  message  in  the  memory,  clear 
the  device  and  retrieve  the  message.    Finally,  the  subject  was  asked  to  change 
the  paper  on  the  Memowriter,  after  this  procedure  was  explained  by  the  experl- 
menter V 

U*>er  Comments.    In  this  section  of  the  clinical  trials,  the  subject  was  encouraged 
to  provide  feedback  about  the  device  »r  the  form  of  ratings  and  comments.  He/ 
she  rated  the  visibility  of  the  keys,  the  "upper  case"  symbols  accessed  by  the 
*>hift  functions,  the  LED  display  and  the  print  on  the  tape.    The  rating  options 
^  ranged  from  seeing  the  item  '^very  well"  to  not  seeing  it  at  all.    Subjects  were 

also  asked  if  they  liked  the  keyboard  arrangement;  If  the  keys  viere  easy  to  use; 
O     what  features  they  liked  best,  least,  or  would  change;  where  the  device  might 
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be  helpful  (e.g,>  home,  school*  taiking  with  people*  anywhere  else),     (n  addi- 
tion, they  were  asked  it  they  felt  they  needed  a  key£|iiard  or  pointing  implements 

Resul ts 

Three  out  of  the  five  subjects  used  their  hands  to  access  the  Shar^^  One 
subject  grasped  a  pencil  in  his  hand  to  hit  keys*  while  the  fifth  used  a  rubber* 
tipped  headpointer.    The  subject  who  used  the  pencil  was  also  the  only  subject 
who  used  a  keyguard^    (One  subject^s  fingernails  were  too  long  and  the  keyguard 
Interfered  with  her  uSe  of  the  device^    The  tip  on  the  headpolnter  was  too  large 
to  allow  that  user  access  to  the  keys  through  the  keyguard^  although  the  keyguard 
might  have  facilitated  his  use  of  the  device*)    The  subject  using  the  headp<^inter 
was  unable  to  turn  the  Sharp  on  and  off*  and  one  subject  could  not  perform  (or 
did  not  understand)  the  shift  functions*    All  other  functions  of  the  Sharp  were 
used  by  alt  five  subjects*    Table  t  indicated  the  mean  time  per  entry  and  mean 
number  of  errors  per  word  for  each  subject. 

Table  I 

Mean  Time  Per  Hean  Number  of 


Subject  Entry  (in  Sec)  Errors  Per  Word 

1  5*^5  2J2 

2  17.12  .63 

3  8.56  1.00 
k  3-26  .25 
5  .82  J3 


All  five  subjects  were  able  to  backspace  and  correct  errors*    All  of  the 
subjects  could  also  use  the  memory  function  after  a  demonstration  and  sometimes 
with  cues  from  the  experimenters.    Only  one  of  the  five  was  able  to  change  the 
paper  independently*  > 

After  usins  the  device,  subjects  were  asked  to  comment  on  various  features 
of  the  Sharp  by  rating  them  on  a  scale  or  responding  to  questions  about  them. 
One  of  the  five  subjects  reported  that  he  could  see  the  keys  and  upper  case  sym- 
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bols  very  wel) ;  three  out  of  five  could  see  them  well;  and  one  reported  that  he 
could  see  them  OK.    One  subject  indicated  that  he  could  see  the  LED  display  very 
well,  while  two  of  the  five  reported  that  they  could  see  it  well,  and  two  stated 
that  the  visibility  of  the  LED  was  OK.    Two  subjects  felt  they  cculd  see  the  print 
on  the  tape  printout  very  well,  while  three  rated  its  visibility  as  OK.    Most  of 
the  Subjects  liked  the  keyboard  arrangement  and  found  the  keys  easy  to  use.  One 
subject  said  he  would  Wke  the  keys  arranged  alphabetically  and  another  felt  the 
keys  were  too  smaM.    Host  of  the  subjects  felt  the  Sharp  would  be  useful  at 
school  and  at  home.    About  half  of  them  indicated  !t  would  be  helpful  for  con* 
versation  or  use  in  other  situations*  such  as  in  a  restaurant*  on  a  date*  or  at 
a  care  facility.    Two  subjects  stated  they  could  use  a  pointer,  while  one  reported 
that  he  preferred  to  use  the  Sharp  with  a  keyguard. 

When  asked  what  they  liked  least*  one  said  he  did  not  like  the  fact  that 
the  shift  function  must  be  depressed  each  time  It  is  used*  and  would  prefer  a 
shift  lock,  much  like  that  on  a  typewriter*    Another  felt  that  the  on/off  switch 
was  too  hard  to  access  and  push  with  her  headpointer.    Finally,  subjects  gave 
feedback  on  what  they  would  add  to  the  Sharp  or  change  about  it*    Among  the 
Suggestions  were:    a  clip  or  carrying  pouch  to  attach  the  Sharp  to  a  belt;  more 
functions  on  the  calculator;  make  the  keys  harder  to  push*  thus  giving  more 
tactile  feedback;  make  the  keys  larger  and  space  them  further  apart;  and  make 
the  on/off  button  easier  to  use. 

Summary 

Direct  selection  of  an  alphabet  and  calculator  functions*  coupled  with  a 
printout  and  memory  capacity  make  the  Sharp  a  versatile  device^    A  more  recent 
model,  the  7001*  will  store  up  to  600  characters  in  up  to  ^lO  separate  locations^ 
Both  models  are  very  portable.    The  limiting  factor  appears  to  be  the  size  and 
spacing  of  the  keys*  making  it  difficult  for  a  user  who  does  not  have  relatively 
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fine  mo(ior  control.    Because  tt  is  alphanumeric,  the  Sharp  provides  an  infinite 
vocabulary,  but  can  be  used  only  by  those  individuals  with  functional  spelling 
skills.    In  general,  our  subjects  responded  favorably  to  the  device. 
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P  O  Bn  100B 
P»rMaitd,  Ort^M  97207 
Plltlli(S03)  297-1724 


6  JUL  82 


Denni s  Dah Iquis t  »  n.S. 
Biomedical  Engineer 
ASSISTIVE  DEVICE  CENTER 
California  State  Univer&ity 
6D00     J  Street 
Saf  riJinentOj   CA  9^819 

Subject  i       Sharp  neatov^n  ter  Evaluation 
Dear  Denni s ; 

r 

The  review  of  the  Hemov^riter  aeepd  to  be  in  order.  1  have  e  few  euggeetiv 
coninieots  only. 

a)  rhe  note  about  the  7001  and  its  increaeed  cepebility  should  precede 
this  review. 

b)  There  no  mention  of  the  autoMatic  ttendby  condition  of  the 
pouer  supply.       The  unit  goes  into  standby  efter  14  minutes  in  order 
to  conserve  battery  power.       Ue  find  thie  chsrecte ri etic  sufficient 
to  negate  the  probleii  of  the  inacceseable  power  switch  (eseuwing 

no  need  to  change  mode  fron  Type  to  Co«p). 

c)  Thia  one  is  a  long  standing   'bugaboo*.       Ue  should  get  into  the 
habit  of  calling  devicee  by  the  re  proper  ns«e «  end  not  by  the 
menu  f  b  ^  turer  *  s  nana.       I  would  suggest  Hemov ri  ter  «  or  tC'^7000« 
or  7000«  Lir  any  other  nickname  to  ever  using  the  word  "Sherp** 

^alone.       Think  of  ell  ttte  other  products  they  heve  svei  1  sbl  e . .  . 
e  tc. 

d)  I  ha/e  neve    beer\  clear  es  to  the  design  direction  of  these 
Evaluation  Reports.       It  would  see«  that*  if  they  sre  to  t>e  used 
to  provide  selection  ir\f orwation  (like  in  CoosuMsr  Reports)*  that 
the  sumnary  should  precede  all*   tne  esse  studies  snd  conclusions 
should  follow*  and  the  technical  inforwstion  be  left  for  Isst. 

Give  my  regards  to  the  rest  of  the  group. 
Sir\cerel  y* 


Laureoce  H.  Weiss 
President 
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EVALUATION  OF  THE  EXPRESS  1 
Prepa  ed       the  Staff  of  the 
California  State  University,  Sacramento 
Assistive  Device  Center 


March  9»  1982 


I. 


TECHNICAL  EVALUATION 
Specif iccjions 
Manufacturer: 


Distributor: 
Hodels  Evaluated: 


We  1 9h  t  ^ 


Size; 


Interfaces^ 
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Prentke  RomJct  Company 
R.  P.  2,  Box  191 
Shreve,  Ohio  44676 

Contact  Manufacturer 

Express  I  (S/N  )84) . 
Tongue  Switch  (TS-2) 
PneimatJc  Switch  (P3-2) 
Arm  Slot  Control  (ASC-5) 
Joystick  (JS-4) 
Manual  Pointer  (MP-1) 
Optica)  Headpointer  (OP-I) 

Express  ) :    5  lb.  (2.24k9) 
TS-2:    0,1  lb.  (0.05  kg) 
PS-2:    2.4  lb.  (1.08  kg) 
ASC-5:    2,42  lb.  (l .1  kg) 
JS-4:    1,2  lb.  (0.54  kg) 
MP-1  :    0.33  lb.  (0.15  kg) 
Gooseneck  (TS-2,  PS-2):    1 .76 
OH-1 :  .  Headroourted  detector  0, 


lb.  (.8  kg) 
1  .lb.  (0.05  kg) 


Express  1 :    14"  x  18"  x  3  3/8" 
TS-2:    3  3/4"  X  1  15/16"  x  I5/I6" 
PS-2:    4  11/16"  X  2  9/16"  x  1  9/16" 
ASC-5:    I8i"  X  4i"  x  3  1/8" 
JS-4:    Base  -  7"  x  7"  x  1  3/4" 

Stick  -  1  7/8"  (length),  11/16"  (ball 

d  iameter ) 
mP-1 :    5"  X  2  7/8"  X  1  7/8" 

Diameter  of  PVC  Pipe  3/4" 
OH-1:    2  3/4"  long  x  I",  diameter  (detector), 

5i"  diameter  (headstrap)  56"  cord  length 

TS-2;  Tongue  Switch  may  be  activated  by 
tongue,  nose,  chtn,  cheek,  or  slight  finger 
movement.    Switch  extends  1"  from  mounting 
box.    Can  be  attached  to  gooseneck  (19") 
for  mounting. 

PS-2;  Pneumatic  Switch.    Blowing  activates 
one  switch  and  sipping  activates  the  second 
switch.    Can  be  attached  to  gooseneck  con- 
taining tube  for  pneumatic  connection, 
ASC-5;  Arm  Slot  Control  -  five  switches  per- 
mit directional  scanning        can  be  activated 
by  gross  arm,  hand  or  foot  movement.  Switch 
size  Is  2"  X  2  7/16",  with  slo*:  widths  of 
3  1/8"  (back)  to  2  3/8"  (front). 
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Controller: 
Output: 


Power  Source: 


Charge  Life: 


Case: 

Operator  Adjustment: 


Options; 


JS-*»;  Joystick  -  four  switches  permit  dir- 
ected scanning  In  any  one  of  four  directions. 
MP-I;  Hdnual  Pointer  uses  a  photo  diode 
to  detect  light  from  the  light  emitting 
diodes  (LEO)  tn  the  Express.    The  handle 
Is  made  of  plastic  tubing,  end  It  can  t>e 
reshaped  to  fit  an  Individual  user. 
OH-I;  Optical  Headpolnter;  operates  tn  manner 
similar  to  HP-I,  but  is  attached  to  the  head. 

Electronic  integr«..cd  circuits,  RCA  l802 
microprocessor,  programmable. 

Strip  printer  (0.2"  letters)  7-segment 
LEO  (Light  Emitting  Olode)  display  (four 
0.2**  tetters).    The  LEO  display  1$  tilted 
at  an  angle  of  kS^  to  the  surface  of  the 
Express.    User  display  panel  1$  P'  square 
with  0.1"  high  letters.    Serial  ASCII 
(RS-232C)  output  to  operate  other  sfstems 
such  as  computers  and  printers.    A  tone 
(Sonatert)  Is  also  available  as  an  indi- 
cator of  entry  md  as  an  alarm. 

Rechargeable  batteries  (NIcke)  Cadmium) 
10  NtCd  rechargeable  batteries  ir%  main 
circuitry . 

3  NICd  rechargeable  batteries  in  memory 
circui  try . 

H^In  circuitry  -  Approximately  12  hours 
Memory  Circuitry  -  Approximately  7  days 

Wooden  frame,  plastic  screen  and  body 

Mode:    Row-column  scanning 

Olrected  scanning 

Olrect  selection 
Scanning  Speed:  Row-column  scanning  speed 
ranges  from  over  12.5  seconds  to  less  than 
1  second  per  entry 

Apple  Keyboard  Interface 
RS-232C  Adapter 
Television  memory 
Page  printer 

Custom  modifications  by  Prentke  Romich 
Company 
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External  Construction.    The  Express  I  is  attractively  packaged  In  a 
plastic  case.    The  case  has  ar  arrangement  for  replacement  of  overlays,  and 
it  IS  molded  to  allow  for  the  LED  display  and  printer.    The  case  is  not  sealed 
against  dirt  or  moisture.    The  display  panel  overlay  system  allows  for  cleaning 
of  the  Surface  without  damaging  the  overlay,  however*  there  are  many  corners 
und  other  surfaces  that  will  collect  dirt«  moisture  and  debris  (such  as  food) 
during  use, 

internal  Construction,    The  Express  1  Is  disassembled  by  removing  nine  (9) 
^>cr{^$  and  nuts  to  remove  the  top  cover,    Hodular  construction  is  used  through* 
out  the  device.    This  should  facilitate  repair  since  individual  modules  can  be 
replaced  wl  thout  detailed  electronic  trouble  shooting  at  the  component  level. 
The  device  has  eight  (8)  basic  modules:    microcomputer  board,  RS  2320  serial 
output  port  (for  connecting  the  Express  1  to  other  electronic  devices  such  as 
printers),  keyboard  display  board,  printer  board,  LED  matrix  (display  panel)^ 
indlcator/sonalert  (alarm)  interface  board,  alpha-numeric  display  board,  connec- 
tor interface  board  and  memory  board.    All  but  the  memory  board  are  located  In 
the  c**ie  beneath  the  display  panel.    The  memory  board  is  located  In  a  compart- 


ment on  the  bottom  of  the  Express  I.    While  the  modular  construction  is  desirable. 


the  interconnecting  cables  between  modules  are  not  labeled,  and  d Isassembly/ re- 
assembly could  be  impeded. 

The  power  source  is  a  set  of  C  size  nickel  cadmium  (NiCd)  batteries  for 
the  main  electronics.    These  are  readily  available  at  hobby  electronics  stores. 
Silicon  glue  is  used  to  hold  the  batteries  in  place.    This  provides  stability 
for  the  batteries,  but  it  makes  replacement  of  the  batteries  more  difficult, 

host  of  the  electronic  printed  circuit  boards  Showed  posfproduction 
modifications.    This  could  be  a  problem  during  use  if  there  were  mechanical 
forces  (dropping,  vibration)  applied  to  the  device.    The  post-production  modi- 
fications are  less  mechanically  rigid  than  the  production  methods  of  construction. 


\ 

The  ovcralt  tcvcl  of  electronic  fabrication  was  adequate,  but  there  were  some 
locations  tn  which  the  electronic  connections  were  not  carefully  fabricated 
(soldered).    These  connections  could  cause  problems  tn  the  SAme  manner  as  the 
post*producticn  modifications.    One  of  the  connectors  tn  our  evaluation  unit 
was  assembled  in  a  manner  that  allowed  bare  wires  to  touch.    This  co^jld,  again, 
cause  problems  durinq  use.    The  location  of  the  memory  board  on  the  bottom  of 
the  unit  could  result  in  the  collection  of  debris  (drool,  dirt,  dust,  etc.) 
with  prolonged  use. 

The  conditions  noted  above  are  to  be  taken  into  consideration  as  they  can 
potentially  effect  device  life  and  repair.    As  with  any  device,  repair  and 
maintenance  should  be  taicen  into  consideration. 

Human  Factors 

The  Express  I  is  a  very  flex'ble  electronic  coovminlcation  device,  capable 
of  being  operated  with  a  variety  of  Interfaces  in  several  different  operating 
modes.    Some  of  its  features,  operating  characteristics,  and  user  requirements 
are  discussed  below. 
Output 

There  are  two  output  forms,  both  eif^ploying  standard  orthographies.  One 
is  a  four-character  LEO  display,  showing  the  selection  entry-    When  more  than 
four  characters  are  contained  In  a  single  entry  (e.g*,  a  word  or  phrase),  the 
entry  moves  In  a  "Times  Square"  fashion  across  the  screen.    The  character  size  is 
readable  by  ablebodied  Individuals,  but  may  cause  problems  for  disabled  users. 
Four  characters  Is  too  few,  and  the  manufacturer  offers  an  option  of  an  addi- 
tional four  ik).    We  feel  that  eight  (8)  characters  at  least  should  be  standard- 

The  second  output  form  Is  a  thermal  strip  printer.    The  printer  is  rela- 
tively quiet  and  compact.    An  ablebodied  caretalter,  by  observing  the  in-place 
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tope  cartridge,  would  probably  be  able  to  insert  a  new  roll  when  needed.  The 
printed  characters  themselves  are  somewhat  small  and  a  magnifving  glass  cover  1$ 
available  from  the  mcnufacturer .    One  troublesome  feature  of  the  printing  $yste«ii 
is  that  the  four  most  recently  printed  ^'aracters  are  hidden  behirtd  a  metal 
housing  for  printer  wiring.    Strip  printers  also  have  the  disadvantage  of  being 
difficult  to  put  into  a  page  format  without  much  cutting  and  pasting. 
Vocabulary 

The  vocabulary  of  the  Express  I  is  disp  ayed  In  an  8*row  by  l6*column  set 
of  squares.    Each  square  represents  foiir  levels  (layers)  of  vocabulary  Iteflis. 
Only  Level  I  is  predetermined  for  the  majority  of  squares  (l.e.«  has  been  pre* 
programmed  by  the  manufacturer);  the  remainlncj  three  levels  of  these  squares 
can  be  programmed  by  the  user.    A  few  of  the  squares  have  their  designated 
function  programmed  on  all  four  levels,  and  cannoC  be  reprogranmed  by  the  user. 

Over  lays.    The  8  x  16  arrays  are  actually  configured  in  two 
separate  ways.    These  configurations  are  represented  by  two  separate  Overlays, 
and  the  one  desited  to  be  used  is  selected  by  a  swltcL  at  the  side  of  the  case. 
One  overlay       called  scanning,  and  that  configuration  Is  used  for  the  scanning 
node.    The  letters  of  the  alphabet  ere  arranged  with  frequency  of  use  In  mind 
and  the  whole  set  is  placed  in  the  upper  left  portion  of  the  board.    With  appro- 
priately selected  timing  (see  below),  this  configuration  may  Increase  the  rate 
of  character  selection  compared  to  more  traditional  (e*g.-f  typewriter)  arrange* 
ments.     It  may  require  some  initial  adjustment  on  the  part  of  the  user,  however^ 
to  master  this  arrangement.    A  total  of  k\  words/phrases  are  preprogrammed  In 
this  configuration  as  well. 

The  second  overlay  is  intended  to  be  used  in  the  direct  selection  mode. 
Here,  the  letters,  numbers,  and  special  characters  are  configured  in  standard 
typewriter  fashion.    The  last  row  has  eight  adjacent  squares  each  devoted  to 
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a  "space"  function*  mimicking  the  "space  bar"  on  a  typewriter.  This  configura- 
tion contains  13  fewer  preprogrammed  words/phrase^. 

It  is  difficult  to  change  overlays.    This  is  not  a  problem  for  single 
users  since  one  overlay  is  normally  installed  and  remains  in  place.  However^ 
the  use  of  the  device  in  the  classroom  with  some  students  using  scanning  and 
some  using  direct  selection  ^iW  require  frequent  changing  of  overlays. 

Programmi ng .    The  programming  feature  of  this  device  allows  tt^  user  to 
create  a  customized  vocabulary  for  him/herself.    All  but  \k  of  the  128  squares 
can  be  programmed  three  levels  deep.    Levels  2  and  3  can  accept  up  to  eight 
characters  per  square  while  Level  k  can  hold  up  to  sixteen  characters  per 
square.    Programming  is  independent  of  configuration*  In  that  if  square  X  is 
programmed  at  Level  I  with  a  particular  message,  it  can  be  retrieved  in  either 
the  scanning  or  direct  selection  mode  from  the  same  physical  location.  The 
steps  to  programming  appear  to  6e  simple  and  straightforward.    However^  only 
single  characters  (i^e»t  letters*  numbers,  punctuation)  can  be  programmed  one 
at  a  time;  Iritdct  manufacturer  preprogrammed  words/phrases  and  special  ^-jnc- 
tions  (e.g.,  "faster")  can  not  be  programmed.    As  a  90od  safeguard*  Level  t 
preprogrammed  entries  are  immune  from  being  reprogrammed.    On  the  other  hand, 


on  Levels  2,  3»  and  ^  the  Express  I  does  not  infom  the  user  that  a  desired 
location  is  already  programmecf;  thus>  the  operator  may  inadvertantly  replace 
an  old  message  with  a  new  one. 
Selection  Techniques 

One  aspect  of  the  Express  I's  flexibility  is  that  the  vocabulary  elements 
can  be  selected  in  one  of  three  ways  depending  upon  the  ktnd*and  amount  of 
motor  control  of  which  the  user  is  capable.    Selection  of  modes  Is  accomplished 
by  s«ven  (7)  small  "dip"  switches  located  on  the  side  of  the  device.    The  size 
of  these  switches  is  very  small.    This  prevents  inadvertent  adjustment,  but  it 


ERIC 


also  makes  desired  changes  (such  as  for  classroom  use)  difficult.    It  <^  also 
not  obvious  whether  the  switch  is  ''opened**  or  "closed**.    We  suggest  that 
larger  (e.g.,  \/k  inch  square)  latching  push-button  switches  be  used*    We  also 
suygest  that  a  reduced  version  of  the  table  on  page  14  of  the  operator*s  manual 
be  placed  close  to  the  mode  selection  switches*    This  would  facilitate  changes 
made  during  classroom  use. 

Pi  rect  Sel et  :lon.    This  selection  technique  requires  that  the  user  directly 
point  to  a  square  in  order  to  activate  it.    Either  a  standard  manual  pointer 
or  dn  optmnal  optical  headpointer  may  be  used. 

The  use  of  direct  selection  (using  either  the  hand  hei     '>r  head  mounted 
detector)  requires  very  accurate  alignment  of  the  detector  and  light  in  the 
paneK     The  layout  of  the  overlay  relative  to  the  light  results  in  the  align- 
ment being  over  the  **Level  I**  message  array  even  if  the  entry  Is  on  level  2, 
3>  or  4-    We  suggest  that  a  target  (e.g.^  an  **X*')  be  placed  in  the  square  so 
the  user  knows  where  to  aim  the  detector  for  a  direct  se)ection.    Another  problem 
was  that  the  connector  on  the  manual  pointer  (HP*t)  became  disconnected  repeatedly^ 

Row'Column  scanning.     In  this  mode^  the  device  will  illuminate  each  row  in 
sequence  from  the  time  that  a  single  switch  has  been  closed.    When  the  tow  con* 
tdining  the  target  Square  is  lit»  the  user  hits  the  switch  again.    This  causes 
the  Squares  in  that  "'ow  to  be  scanned  in  turn*    When  the  target  square  Js 
reached^  a  switch  closure  will  either  innediately  register  that  selection  Or, 
in  the  available  **delay"  mode,  wait  briefly  (allowing  a  correction  to  be  made) 
before  reg  i  ster i  ng  it. 

It  should  be  noted  tiu^t  the  two  scanning  functions  do  not  have  a  ^*wrap* 
aroL*nd^*  feature.    That  is>  if  no  row  is  selected,  the  unit  will  *'go  to  sleep" 
**ntil  the  switch  is  hit;  i.e.^  it  scans  only  one  time.    The  same  is  true  when 
a  single  row  is  being  stepped  across.    This  means  that  the  user  is  required  to 


hit  the  switch  one  extra  time  to  start  the  scanning  process  again. 

Apparently  as  a  manufacturer  designed  feature*  the  device  will  permit 
three  successive  row"scan  failures*  i.e.*  no  row  selected.    Each  Successive 
failure  will  be  made  at  increasingly  slower  scan  rates.    After  the  third  fail- 
ure, the  device  shuts  down.    This  built-in  "fail  safe"  is  apparently  intended 
to  protect  the  user  against  rate  settings  which  are  too  rapid.    It  would  be 
helpful*  however*  to  include  mention  of  this  feature  in  the  Operator  Manual. 


Pi  rected  Scanning.     In  the  directed  scanning  mode,  the  user  **guides*'  the 
indicator  lamp  in  four  possi  bl  e  d  i  rections  (up*  down*  left*  right).    For  this 
purpose,  four  separate  switches  or  switch  arrangements,  such  as  a  joystick  or 
arm  **lot  control,  must  be  used.    When  the  target  square  is  reached*  the  entry 
will  either  automatically  be  registered  by  the  Express  I  after  an  adjustable 
delay  or,  in  the  manual  entry  mode,  the  entry  must  be  made  by  using  a  fifth 
switch.    In  either  case*  the  directed  scanning  mode  does  provide  a  'V^rap- 
around"  feature  which  should  Increase  the  operator's  selection  rate. 

Both  interfaces  used  for  directed  scanning  should  be  labeled  a^  to  direc* 
tion.    For  the  arm  slot  control  (ACS-5)*  this  could  take  the  form  of  arrows 
(up,  down*  left*  right)  located  on  both  the  switch  and  the  front  of  the  case. 
For  the  joystick  (JS-'i)*  a  template  to  guide  the  user  into  the  proper  direc- 
tion and  arrows  indicating  the  direction  of  scan  corresponding  to  joystick 
movement  would  both  be  helpful. 

In  either  scanning  mode*  the  first  row  is  difficult  tc  select.    This  is 
because  the  scan  stops  when  It  reaches  the  bottom  row*  and  when  the  switch  is 
hit  once  following  this  the  scan  starts  rapidly  at  the  top.    The  user  must  hit 
the  switch  again  immediately  if  the  desired  item  Is  !n  row  one.     It  is  difficult 
fo*-  the  user  to  be  ready  to  select  row  one.    This  is  particulary  troublesome 
since  this  row  contains  the  most  frequently  used  items.    We  suggest  several  possible 
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solutions  to  this  probl^:     (l)  provide  top-to-bottooi  wrap  around^  (2)  add  an 
additional  "ready"  row  at  the  top  of  the  display,  (3)  provide  a  longer  duration 
for  the  scan  on  row  one  only  in  order  to  allow  for  selection  time.    The  most 
desirable  is  option  1  because  of  the  other  advantaged  of  wrap  around. 

% 

Speed  Setting 

The  speed  at  whtch  the  device  operates  can  be  adjusted  over  a  wide  range 
(12.5  seconds/entry  to  less  than  1  second/entry)  by  the  user.    Speed  here  re- 
fers to  the  rate  at  which  the  Express  1  wi 1 1  row"column  scan,  the  rate  of 
directed  scanning,  the  delay  required  In  row-column  and  directed  scanning  be* 
fore  the  entry  Is  automatically  registered,  and  the  acceptance  time  of  regis- 
terfng  an  entry  in  direct  selection.    The  Operator  Manual  states  that  each  time 
the  "faster"  or  "*s  lower"  commands  are  used,  the  speed  is  changed  by  2$%*  Our 
btaff,  using  a  stop  watch,  generally  confirmed  this  figure,  but  found  a  higher 
percentage  change  (35^  to  in  the  region  of  moderate  to  fast  speed  settings 

(about  5  seconds  per  scan  tc  an  estimated  .038  seconds  per  scan).    The  scanning 
rate  can  be  slowed  considerably.    The  slowest  speed  with  which  our  staff  worked 
was  12.5  seconds  per  scan,  but  we  assume  that  slower  rates  could  be  selected 
if  needed. 

The  Express  )  is  capable  of  remembering  the  last  speed  setting  used.  By 
throwing  a  switch  on  the  bide  of  the  case,  the  device  when  turned  on  will  either 
be  set  oc  the  last  used  speed  or  will  use  a  moderate  speed  preset  by  the  manu* 

f acturer . 

+ 

Features 

The  Express  1  contains  several  potentially  useful  features.    A  "Help" 
square,  when  activated,  produces  a  relatively  piercing  high  pitched  tone  guar- 
anteed {in  the  opinion  of  our  staff)  to  attract  the  attention  of  others  in  the 
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viclnit/*    Error  correction,  either  by  character  or  by  word.  Is  possible 
so  that  "clean  copy"  may  be  printed*  The  printer  can  be  turned  off  and  on  by 
the  user,  and  an  indicator  (single  light  emitting  diode)  located  on  the 
printer  revealing  Us  status  is  an  excellent  idea.    The  "beep"  accompanying 
the  operation  of  the  indicator  lamps  provides  additional  feedback  to  the  user 
and  is  a  valuable  asset  in  device  operation.    The  Express  1  also  has  the  capa- 
bility of  driving  remote  equipment  such  as  a  television  monitor  or  remote 
printing  device  through  a  standard  electronic  connector  format* 

Very  useful  features  of  the  device  are  its  size  and  Its  portability.  There 
Is  also  a  wheelchair  mounting  system  available.    We  did  not  evaluate  this 
accessory.    The  price  of  the  unit  Is  very  reasonable  considering  all  the  fea- 
tures aval lable. 
User  Ski  1  Is  RequI red 

Although  blank  overlays  can  be  obtained  from  the  manufacturer  on  wh'ch 
Bllssymbols,  Rebus  symbols,  or  pictures  can  be  placed,  the  Express  1  is  pri- 
marily designed  with  standard  orthographies  in  mind.    Thus,  spelling  and  read- 
ing skills  would  be  strongly  recofnmended  as  prerequisite  skills.    With  the  one 
Inch  squares  available  to  represent  up  to  four  possible  levels  of  vocabulary, 
some  adjustments  would  have  to  be  made  for  users  with  significant  visual  :m- 
palrment^    with  the  diversity  of  selection  techniques  and  switch  combinations 
possible,  an  extremely  wide  range  of  motor  dysfunctions  could  be  accommodated 
by  the  Express  K     In  this  latter  regard,  It  may  be  one  of  the  most  flexible 
electronic  aids  commercially  available  at  this  time. 
Oocumentatfon 

The  l6-page  Operator  Manual  accompanying  the  Express  1  provides  a  descrip- 
tion of  the  device  and  Its  operation.    Our  staff  found  it  generally  quite  clear, 
and  the  liberal  use  of  pi ctures  helped  clarl fy  several  points.    Here  we  will 
focus  on  some  of  the  problems  we  had.    On  the  bottom  of  psge  ^,  the  text 
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describing  the  "Program  Selector  Switch"  was  understandable,  but  our  staff 
could  fi.nd  no  reference  in  the  manual  telling  the  user  that  scanning  failure 
results  in  speed  slowdown. 

The  "Program  Selector  Switch  Summary"  in  Appendix  A  on  P^ge  1^  appears  to 
be  inaccurate.    Switch  6,  supposedly  normally  not  used  (as  stated  in  the 
Summary)    must  be  set  to  the  OPEN  position  for  any  scanning  technique  to  work. 
Its  setting  seemed  not  to  matter  in  the  Direct  Selection  node.    Switch  7  opera- 
ted in  the  reverse  manner  to  that  shown  in  the  manual — the  closed  setting  held 
the  previous  time  setting  whereas  the  open  setting  reverted  to  the  manufacture 
preset  timing.    The  last  page  describes  an  electrical  safety  check,  with  tts 
results  provided  at  the  bottom  of  the  page. 


Subject  if\  IS  a  16  year  old  male.    A  cerebral  and  brain*stem  contusion 
occurred  in  1976  when  he  was  struck  by  an  autoinobi  le.    He  uses  a  manual  wheel- 
chair but  cannot  propel  it  himself.    He  has  some  voluntary  control  of  his  head» 
neck  and  shoulders.    His  extremities  are  spasticaMy  postured  and  there  Is  no 
fine  motor  or  grasp  control  in  his  hands.    He  cannot  speak>  but  is  very  alert. 
He  has  some  reading  and  spelling  skills  at  about  the  second  grade  level. 

SubJect^  ff2  is  an  18  year  old  male  diagnosed  as  having  severe  spastic  cere-- 
bral  palsy.    He  is  seated  in  a  manual  wheelchair  which  he  Is  unable  to  control 
or  transfer  to  and  from.    His  spasticity  limits  his  control  over  his  hand  and 
arm  movement.    His  head  movement  is  restricted  by  his  chafr  supports  which  limit 
his  use  of  a  headpointer  to  a  five  inch  range.    The  subject  appears  to  comprehend 
most  of  what  he  hears  and  utilizes  Bllssymbols  to  communicate  his  wants  and  need&. 


Clinical  Trials 


METHOD 


Subjects : 
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Subject  #3  is  a  13  ye^r  o)d  female  diagnosed  as  having  severe  spastic  and 
athetoid  cerebral  palsy.    She  uses  an  electric  wheelchair  which  she  controls 
with  a  joystick  using  her  right  hand.    The  subject's  speech  is  unintelligible 
and  currently^  she  uses  an  electric  typewriter  and  Apple  II  Plus  computer  to 
address  her  educational  and  communication  needs.    When  away  from  these  ti^ 
devices^  the  subject  uses  a  spelling  board  attached  to  her  wheelchair  lap  tray^ 
She  utilizes  her  right  index  finger  and  thumb  to  activate  her  devices.  The 
subject  comprehends  most  of  what  she  hears  and  responds  appropriately  wh':n 
allowed  by  her  physical  limitations.    She  has  reading  and  spelling  skills  at 
approximately  the  second  grade  level  and  uses  letters  as  her  primary  symbol 
system^ 

Subject       is  a  15  year  old  male^    He  has  been  diagnosed  as  having  ataxic 
cerebral  palsy  and«  although  ambulatory^  exhibits  an  unsteady  gait.    He  ts  able 
to  use  his  right  hand  to  select  items  in  front  of  his  body.    His  left  hand  pos- 
sesses extremely  limited  fine  and  gross  motor  control.    The  subject  currently 
uses  signing*  typing  and  a  communication  board  to  indicate  his  wants  and  needs. 
His  reading  and  spelling  abilities*  both  at  about  the  fourth  grade  level*  pro- 
vide him  with  his  primary  symbol  system. 

Subject  ^5  is  a  ^8  year  old  male.    Cerebral  palsy  has  resulted  in  an  un* 
steady  gait  and  articulation  which  Is  difficult  to  understand.    His  arms  and 
hands  are  characterized  by  spastic  movements*  with  the  exception  of  a  well* 
controlled  finger  on  the  right  hand.    He  is  able  to  function  independently  and 
appears  to  possess  cognitive  and  language  skills  which  are  within  fwrmal  limits. 

Subject  ^6  is  an  l8  year  old  male  with  athetoid  cerebral  palsy.    He  uses 
an  electric  wheelchair  which  he  controls  with  a  joystick  using  his  right  hand. 
Although  he  possesses  some  grasp  control  with  both  hands*  his  voluntary  control 
of  the  hradj  neck  and  shoulders  makes  hts  head  the  most  appropriate  inte-face 
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site  with  a  coftvnunrcatron  device.    He  currently  uses  a  yes/no  head  fx>d, 

gesture^^  a  head  stick  with  an  electric  typewriter  and  a  Light  Beam  Indicator 

with  various  communication  boards  containing  words,  letters  and  numbers^  Hrs 

speech  is  intelligible  only  to  family  membctrs^    The  subject  appears  to  under* 

stand  most  of  what  he  hears  and  responds  appropriately  when  allowed  by  h)5 

physical  I imi  tations. 

Subject  ^7  i^  a  \k  year  otd  male.    Hild  cerebral  palsy  has  resulted  rn 

speech  which  Is  intelligible  only  to  those  who  are  familiar  with  him.    The  sub*'  ^ 

ject  is  ambulatory  with  control  over  both  arms  and  hands,  although  use  of  the 

right  side  is  considerably  weaker.    He  possesses  reading  and  spelling  skills 

at  approximately  the  third  grade  level  and  uses  letters  and  words  as  hts  primary 

symbol  system.    Currently,  the  subject^s  educational  and  communication  needs 

are  being  addressed  by  an  electric  typewirter,  the  Sharp  memowrlter,  a  coomiur^' 

cation  board  and  some  speech. 

Subject  ffS  is  a  2t  year  old  male  diagnosed  as  having  spastic  cerebral  palsy. 

He  Is  seated  in  a  manual  wheelchair  which  he  Is  able  lo  independently  propel 

with  his  feet.    The  subject  ^s  speech  is  Intelligible  to  tfK>se  wfK>  are  faml  I  tar 

with  him.    Due  to  very  limited  function  tn  both  hands,  he  has  difficulty  with 

written  convnunication  and  depends  on  the  large  toe  of  hts  left  foot  to  operate 

an  electric  typewriter.    He  possesses  spelling  and  reading  skills  at  approximately 

the  eleventh  grade  level. 

Materials:    Express  I 

Interfaces:    Rocking  Lever  Switch 
Manual  Pointer 
Arm  Slot  Control 
Joystl ck 

Optical  Headpointer 

Procedure 

Clinical  trials  were  divided  into  three  sections:    Set*up  and  Explanation, 
Device  Use  and  User  Comments. 
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Set'up  and  Explanation.    During  this  section,  various  Interfaces  were 
investigated  to  see  which  the  subject    could  use  most  effectively.    The  selec- 
tion of  interfaces  was  aided  by  previous  information  about  the  subject's  physical 
capabilities  obtained  from  previous  assessment. 

Once  an  interface  was  chosen,  the  next  step  was  to  set  the  selection  rate. 
This  was  accoiTipl  ished  by  having  the  subject  select  a  square  (in  the  case  of 
direct  selection)  or  scan  to  a  specific  square  (in  the  case  of  scanning  using 
the  pre'Set  direct  selection).     If  the  subject  Indicated  he/she  needed  a  dif'" 
fcrent  speed  and/or  if  the  subject's  performance  indicated  the  need,  the  selec- 
tion rate  was  adjusted  accordingly.    This  process  was  repeated  until  the  subject 
indicated  the  selection  rate  was  slow/fast  enough. 

During  this  first  section,  the  device  was  also  positioned  where  the  subject 
could  see  and  access  It  optimally.     If  necessary,  it  was  propped  up  to  achieve 
an  appropriate  argle. 

When  positioning.  Interface  choice  and  selection  rate  were  finished,  the 
various  device  functions  were  described  and  the  subject  was  encouraged  to  try 
these  out.    Funct1ons>  included:    words,  alphabet,  display  on/off,  printer  on/ 
off,  delete,  space,  multiple  delete,  and  an  explanation  of  the  k  chiiracter  dis- 
play limit. 

Device  Use.    During  this  section*  the  subject  was  given  8  second  grade  tevet 
words  (at>  wilt,  me,  the,  it,  ran*  come>  and  top)  one  at  a  time  and  asked  to 


spelt  each*    The  number  of  errcs  and  the  time  taken  per  word 


re  recorded^  The 


client  was  given  a  few  practice  trials  before  tiie  spelling  task. 

Following  this,  the  alarm  function  was  demonstrated  and  the  client  was 
asked  to  turn  the  alarm  on  and  off. 

In  the  next  task,  the  subject  was  asked  to  spell  the  word  "tot"  tnen  back- 
space, delete  the  t,  and  change  it  to  p.  making  the  word  "top". 
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The  final  task  involved  programming.    The  programming  function  was  explained 
and  the  subject  was  asked  to  progrc»m  his/her  name  on  level  2,  3,  or  After 
successfully  completing  this»  the  subject  was  asked  to  retrlt;ve  the  programmed 
message. 

For  the  tasks  involving  alarm^  backspace^  and  programming  functions,  no  times 
or  errors  were  recorded;  only  successful  or  unsuccessful  performance  cf  the  task 
was  noted. 

User  Comments.     In  this  section  the  subject  was  encouraged  to  give  feedback 
in  the  form  of  ratings  jnd  comments.    He/she  rated  the  vtslblltty  of  the  squares 
containing  words/|ett^:rs/f unctions,  the  lights,  the  LEO  display,  and  the  print 
produced  by  the  prir^ter.    The  rating  options  ranged  from  seeing  the  Item  '*very 
weir*  to  **not  seeing  it  at  all."    In  addition,  subjects  were  asked  if  they  IJked 
being  able  to  change  the  selection  speed;  if  they  mind«d  that  only  k  characters 
were  displayed  on  the  LED  display  at  a.  time,  and  what  features  they  liked  most 
and  least,  as  well  as  what  they  would  change  if  they  could.    They  were  also  asked 
if  the  EXPRESS  would  be  helpful  in  specific  situations  such  as  at  ^^hool  and  home 
and  for  conversing  ^ith  peoplo.    Finally^  they  were  asked  if  they  fount*  the 
selected  interface  ea:y  or  difficult  to  use  and  what  they  would  change  about  the 
interfaces  'f  they  coutd.    All  of  the  subjects  had  prior  experience  with  other 
communication  aids. 


The  manufacturer  suppUes  nire  possible  interfaces  for  this  device.  Our 
subjects  used  five  of  the  nine  interfaces:  optical  headpolnter  (OHP)^  manual 
pointer,  rocker  switch,  joystick,  and  s*ot  switch. 

The  Express  I  has  a  pre^prografnned  selection  rate  which  can  be  modified  by 
the  individual  user  dependent  on  his/her  abilities.  Four  of  our  ei^t  subjects 
utilized  the  device  at  the  pre*proprafnnied  speed.    Two  subjects  required  a  slower 
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selection  rate.  One  subject  could  use  the  device  at  a  more  rapid  speed.  Tabte 
1  indicates  the  Interface*  the  selection  rate*  mode  of  selection*  mean  rate  per 
entry*  and  mean  number  of  errors  per  vjjjrd. 

In  addition  to  entry  rate  and  erroifjs*  the  ability  to  use  the  alarm*  to 
backspace  and  correct  and  to  program  a  message  were  assessed.    Six  of  the  eight 
subjects'^were  able  to  activate  and  deactivate  the  alarm.    The  backspace  and 
correct  functions  were  successfully  employed  by  five  subjects.    Four  of  the  sub** 
Jects  were  a^le  to  program  messages  (e.g.^  their  Thames)  Into  the  Express  1. 

After  using  the  device*  subjects  were  asked  to  comment  on  various  features. 
All  of  the  subjects  indicated  that  they  could  see  the  matrix  display  adequately. 
One  subject  reported  that  the  program*  activation*  and  level  Indicators  as  well 
as  the  lights  on  the  matrix  display  were  difficult  to  see.    Host  subjects  felt 
that  the  lighted  display  was  adequate;  however*  two  Indicated  that  the  display 
was  difficult  to  see  at  certain  viewing  angles.    In  addition*  five  subjects  ex- 
pressed concern  that  the  display  allowed  only  four  characters  to  appear  at  a 
time.    They  suggested  that  the  length  of  the  display  be  Increased  to  facilitate 
communication.    Our  subjects'  major  concern  was  with  the  size*  contrast*  and  the 
form  of  printout  on  the  strip  printer.    They  commented  that  a  larger  and  darker 
print  and  columnar  format  would  be  more  acceptable. 

When  asked  what  features  they  liked,  most  subjects  responded  that  tSe  capa- 
city to  select  whole  words  and  print  their  messages  were  among  the  best  functions 
of  the  Express  I.    Some  subjects  commented  that  it  was  helpful  to  have  a  display 
avialable  to  monitor  and  edit  rr^ssages  prior  to  printing.    Other  preferred  fea- 
tures included  the  alarm*  the  tone  which  registers  an  entry*  the  portable  size* 
and  the  scann  tg  capability. 

The  majority  of  our  subjects  reported  that  there  were  several  functions  on 
the  Express  1  which  they  did  not  like.    Host  commented  on  the  small  size  of  the 
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Table  I 


Subject 
I 


Selection  Rate       Interf ace(i^)       Mode  of  Selection 


Slower 


Rocker  switch 


Scanning  with 
Automatic  Entry 


Mean  Rate 
In  Seconds 
Per  Entry 

33.72 


Mean  Number 
of  Error! 
?er  Word 

1,33 


Slower 


Rocker  swi tch 


Scanning  with 
Automatic  Entry 


17.27 


).S33 


3 
4 


Slower 


Ha nuat  poi  nt^^r     Oi  rect  Select 


Pre-programmed       OHP-held  like       Direct  Select 
penci 1 


5.05 


2.36 


.25 


5 
6 


Pre-programmed       Manual  pointer     Direct  Select 


Slower 


Joystick 


OHP-attached 
to  head 


Direct  Sel*rt  with 
Automatic  Entry 

Di  rect  Select 


2.96 
36.  D3 
^.63 


*».33 
1.6 


Pre-programmed       OHP-held  like       Direct  Select 
penci I 


1.92 


Faster 


Slot  switch 


Direct  Select 


7.*»*» 
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print  and  the  configuration  of  the  printer  which  prevented  immediate  viewing  of 
the  character  printed.    The  tetters  on  the  display  panels  were  another  source 
of  concern.    Two  subjects  felt       was  difficult  to  locate  letters  when  spelling, 
due  to  the  arrangement,  as  well  as  the  size  of  the  tetters^    One  reported  that 
an  alphabetical  arrangement  might  be  nore  appropriate.    This  would  probably 
change  after  sufficient  practice  with  this  display  arrangement*    Finally^  when 
used  in  a  scanning  mode,  our  subjects  had  troubie  selecting  items  in  the  first 
row  of  the  matrix  display.    They  seemed  to  be  unable  to  time  their  actions  well 
enough  to  t'«rn  the  device  on  and  select  the  first  row  before  it  moved  on  to  the 
second  row.    If  the  rate  was  slowed  down  enough  to  select  the  ftm  row,  it  was 
too  slow  for  the  other  rows.  The  fact  that  the  device  turns  off  if  the  lasC  row 
Is  not  selected  adds  to  the  inconvenience.    The  device  has  to  be  turned  on  again 
instead  of  "wrapping  around^'  and  starting  over  at  the  top  row.    A  preferable 
solution  to  non-use  would  be  a  time  delay.    For  example,  if  no  selections  are 
made  for  a  given  period  of  time  the  device  turns  off^  otherwise,  it  continues 
to  scan.  / 

Subjects  were  also  asked  in  which  environments  the  Express  I  would  be/use* 
fill.    Four  indicated  it  would  assist  communication  at  home.    Five  subjects  feTt 
It  could  be  useful  in  conversational  settings.    Almost  all  remarked  that  communi* 
cation  at  school  could  be  especially  facilitated  with  this  device*    Other  en* 
vironments  mentioned  were:    meetings^  shopping,  delivering  messages^  written 
assignments  and  recreational  activities  such  as  camping* 

Following  questions  about  device  r*;nctions,  comments  on  the  Interfaces  were 
elicited.    Most  subjects  found  their  particular  interfaces  easy  to  use.  Ikr-^ever, 
some  difficulties  were  reported.    When  utilizing  the  Optical  Headpointer,  subjects 
complained  that  it  was  hard  to  position  the  tight  acciiratelv  enough  to  register 
a  response.    This  held  true  for  the  subject  who  used  the  headpointer  in  a  con- 
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ventional  manner^  as  well  as  for  those  who  used  it  like  a  penciK    Once  aga)n» 
practice  might  help  in  this  regard.    Problems  were  also  noted  with  positioning 
the  joystick.    One  subject  i enoinmended  a  template  to  provide  the  user  with 
bette/  feedback  regarding  the  direction  of  movement.    With  the  present  joystick 
it  is  difficult  to  determine  whether  the  stick  is  vertical  or  on  an  angle*  The 
same  is  true  for  the  horizontal  position.    It  seems  that  only  a  slight  deviation 
from  exjct  horizontal  or  vertical  produced  diagonal  novement.    An  eight  notched 
template  would  probably  solve  this  problem.    The  eight  directions  would  be  up» 
down^  left^  rights  diagonal  u^per  left*  upper  rights  and  diagonal  lower  left 
jnd  lower  right.    This  same  si/bject  further  recoimwnded  a  T-grasp    for  rh^  Joy- 
stick  as  an  option  for  those  who  cannot  use  a  spherical  grasp.    A  problem  ex' 
perienced  by  our  Subject  who  used  the  chin  mounting  for  his  tread  switch  was  the 
awkward  fit  of  the  mounting  to  the  chests    The  switch  tended  to  *Vide**  up  and 
out  of  position  making  it  difficult  to  use^ 
Sufnmary 

The  choice  of  direct  selection  or  scanning  and  multiple  Interfaces  allows 
Che  Express  I  to  be  used  by  individuals  with  a  wide  range  of  physical  abilities. 
The  limiting  factor  appears  to  be  the  user's  cognitive  skills  since  the  person 
must  read  and/or  spell  to  optimally  utilize  the  device*    Although  the  Express  I 
is  already  quite  functional «  changes  recommended  by  the  subiects  and  the  Center 
could  make  it  easier  to  use.    In  genera),  our  subjects*  responded  favorably  to 
this  device. 

Sumrftary 

The  Express  I  is  a  very  flexible,  cost-effective  communlcetion  aid  of  poten- 
tial wide  appi tcabi  I i ty.    It*s  portability,  lightweight  and  relatively  smalt 
^tze  together  with  the  wide  range  of  interfaces  available  make  It  suitable  f r  '  a 
variety  of  client  skills.    The  small  size  and  small  nun*er  (*)  of  alphanun-ric 
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characters  appearing  on  the  LEO  display,  and  the  use  of  a  strip  printer  are 
major  disadvantages.    Certain  problems  with  the  method  of  selecting  mode  of 
operation,  the  nature  of  tht  display  panels  and  the  operation  !n  the  scanning 
mode  have  been  discussed  in  previous  sections. 
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EVAIUATIOW  OF  THE  AUTOCCM 


Techni  cal  Eval uation 


Manufacturer; 


Distributor: 
Model  Evaluated: 
Wei  ght  i 
Si  ze: 


Interfaces; 

Contro  I  ler ; 

Power  Sources 
Case: 

Operator  Adjustments: 


Overa) I 


Square 
s I zes : 


Telesensory  Systems^  Inc» 

3^08  Hi  I Iview  Avenue 

P*  0.  Box  10099 

Palo  Alto,  California  9*»30*» 

Contact  manufacturer 

Autocom  -  Serial  No.  A200-00'i 

19J  lb*  -  8682  gm. 

2hi*'  X  20i"  X  3" 

62  cm,  X  52  cm*  x  cm. 

Smal  1  -  I  3/16"  square 
3*02  cm.  square 


Large  -  2i"  square 

6.35  cm.  square 

LED  display:       high  x  1/8"  wide 

*6'i  cm*  high  x  -3^  cm*  wide 

Printed  1/8"  high  x  1/16"  wide 

display:         .6**  cm*  high  x  .16  cm.  wide 

Paper:  ,  2  7/8"  wide 

7.3  c'"*  wide 

Assorted  magnetic  interfaces  with  velcro 
strips  attached  to  adjust  them  to 
different  interface  sites 

Low  power  microcomputer 

(RCA  1802  central  processing  unit) 

programmable 

Rechargeable  nickel  cadmium  batteries  in 
two  packs  at  3.6  Volts  DC/7»0  Amp-hours 

Plastic  reinforced  with  aluminum  frarrte 

Acceptance  time,  display  on/off, 
printer  on/off 
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Extern<il  Construction 

The  Autocom  is  packaged  as  a  lapboard  in  a  metal  and  plastic  case  designed 
to  attach  to  a  vsfheclchat        It  has  a  2k  element  LEO  display.    Magnetic  reed 
switches  are  the  input  switch  interfaces.    The  covers  for  the  overlays  come  in 
two  sizes:    a  smal)  square  size  (I  3/l6  inch  squares)  and  a  big  square  size 
(2]  inch  squares).    The  cover  allows  for  cleaning  of  the  surface  without 
damaging  the  device.    The  cover  prevents  leakage  of  fluids  or  dirt  into  the 
un  i  t . 

I  ntornal  Cons  truct  ion 


The  Autocom  is  disassembled  by  first  removing  the  cover,  overlays^and  six- 
teen screws.    After  removing  the  top  subcover  the  internal  electronic  cir* 
cui  try  is  exposed. 

The  internal  circuitry  has  five  main  areas:    the  power  source,  input 
circuitry,  memory  circuitry,  display,  and  computer  circuitry.    The  power  source 
is  two  nickel  cadmium  battery  packs  made  by  Gould  (Part  No.  4o608l,  3-6  Volts 
DC  J  7-0  Amp  hours) .    The  i  nput  ci  rcui  try  is  amatrixof  magnet  ic  reed  swi  tches 

ptickfiged  in  a  waffle-like  arrangement.    These  reed  switches  are  activated  when 

r 

a  magnet  is  brought  near  them.    The  memory  circuitry  contai  n^^^tU«e  memory 
modules  and  has  room  for  four  more  memory  modules.     In^he  memory  circuitry 
there  is  a  buffer  memory  which  stores  the  Autocom  messages  put  in  by  the  opera* 
tor.    The  buffer  rnemory  fills  up  first  before  the  messages  are  permanently 
stored  on  the  memory  modules* 

The  display  is  made  up  of  2^  light  emitting  diode  ^LED)  alpha-numeric 
choractor  displays^    Near  the  display  are  an  isct  r  vat  ion  ,  1  i  gh  t ,  an  acceptance 
fight  nnd  a  bell  (or  clicker).     These  provide  feedback  to  the  operator  that 
^  ^  Selection  has  been  activated  (light)  and  accepted  (light  and  click). 

Th(i  computer  circuitry  is  the  main  controller  for  the  Autocom.    The  cen" 
Q  trjl  processing  unit  is  an  RCA  l802  microprocessor.    This  processor  is  a  low- 

maum        power  type  (C  MOS)  .  ,  533 


Module  construction  is  used  throughout  the  device.     Internal  components 
are  stabilized  for  portable  wheelchair  operation.    The  connectors  are  poUirized 
and  cables  are  cut  to  length  so  that  the  connections  can  only  be  hooked  up  one 
way.    Both  flat  cables  and  bundled  cabling  are  used. 

The  entire  system  shows  5tate*of-the-art  construction-    This  indicates 
that  the  project  is  manWactured  using  industrial  quality  methods  and  materials. 


The  Autocom  is  an  electronic  communication  aid  capable  of  being  programmed 
by  the  user  or  relevant  others.    Although  able  to  be  used  on  a  table  o.  other  flat 
surface,  it  appears  to  have  been  designed  for  mounting  on  a  wheelchair.    By  virtue 
of  its  protective  splash  guard,  it  can  also  serve  as  a  laptray  for  other  activities 
such  as  eating.    The  splash  guard  can  be  easily  removed  by  a  caretaker  for  cleaniny. 
Interface  , 

The  interface  for  the  Autocom  is  a  magnet  imbedded  in  a  pointer  which  the  user 
is  to  grasp  and  maneuver  over  a  flat  keyboard.    The  pointers  take  several  forms  and 
others  can  be  improvised  with  appropriate  technical  skill   (e.g.>  attaching  a  magnet 
to  the  end  of  a  headpointcr)  .    A  rather  unique  pointer  is  used  as  an  interface  in 
Ihis  System.     It  is  called  an  *'iron".    The  term  iron  is  used  to  refer  to  a  flat 
piece  of  plastic  about       thick  with  an  extension  of  about  1"  containing  the  magnet 
and  a  red  marker  over  it  to  indicate  where  the  magnet  Is  for  targeting  it  on  the 
selection.    A  vertical  handle  can  then  be  attached  to  the  flat  plastic  by  velcro 
and  used  to  push  the  magnet  around  much  like  one  would  move  an  Iron  over  an  ironing 
board.    The  amount  of  time  the  pointer  must  he  held  over  the  square  before  it  re- 
gisters can  be  adjusted  by  the  user  and/or  caretaker.    Thus,  the  method  of  selcc 
ting  desired  vocabulary  is  exclusively  'direct  selection"  once  the  user  has  acces- 
sed the  desired  ^MeveT'  of  vocabulary  (see  below). 
Feedback 

As  n  general  ruP  ,  feedback  from  a  device  to  a  user  during  operation  will 
enhance  performance.    The  Autocom  provides  ^ubstarticil  visual  and  auditory 
Q     Teedb^ick^    As  t'\6  user  passc^.  the  interface  over  the  koyboord  a  red  liqht  to 


Human  Factors 


ERIC 


Uir  i  iqht  of  ihc  display  panel  signals  that  the  user  is  targeted  over  a  square* 
Holding  the  interface  over  the  square  for  the  necessary  time  registers  the 
c.ofitc^nts  of  the  squorc  with  the  Autocom.    Three  events  inform  the  user  that 
the  mc^ssage  is  registered:    a  green  light  flashes  to  the  left  of  the  display 
panel,  the  message  in  LEO  form  is  shown  on  the  display  pan^l  and  an  electronic 


beep  is  sounded.    At  faster  speeds  (see  below)  the  red  (you-have'just-targe%d" 
thfs-square)  light  and  the  registration  feedback  occur  closely  together,  but 
^it  slower  speeds  the  operator  can  significantly  benefit  from  the  presence  of 
th^."  red  I  i  gh  t. 
Keyboard 

The  sma I ! ^squares  keyboard  contains  128  squares  in  an  8^row  by  l6~column 

conf  i  cjura  L  i  on.     Each  square  measures  I  3/l6  inches  on  a  side,  with  just  under 

I J  i  nches  between  the  centers  of  adjacent  squares.     The  splash  guard  covering 

the  keyboard  is  made  of  nonref lective  plastic  thereby  avoiding  most  glare  ^ 

problems,     ."^ossibly  due  in  part  to  its  size,  the  splash  guard  does  not  lie 

absolutely  flat  across  the  entire  keyboard.     In  those  areas  where  it  slightly 

buckles  (no  more  than  a  fraction  of  an  inch),  lettering  on  the  squares  billow 

I 

becomes  somewhat  fuizy 
Levels 

T[>e  Autocom  is  capable  of  operating  on  a  total  of  60  levels,  with  level  oo 
containing  permanently  stored  characters  and  device  functions.     Because  of  the 
lofQC;  number  of  levels,  users  can  devote  an  entire  level  to  vocabulary  concern* 
i  ng  a  specific  situation.     If  many  le\^els  are  actually  to  be  programmed  by  the 
u^cr^  it  fT^ay  prove  useful  to  construct  overlays  for  the  levels  to  avoid  confusion. 
It  v/os  surprising  to  some  of  our  staff  that  six  Level  oo  squares  were  nonpro* 
grammed  and^  being  on  that  Level,  were  nonprogrammable.     It  would  perhaps  have 

•m 

been  useful  to  supply  cither  additional  characters  or  strings  (e.g.-,  "no", 
"yes",  "help  me"). 


ERIC 


535 


The  power  and  flexibility  of  the  Autocom  lies  in  the  capability  of  each 
square  at  each  level  {except  at  Level  oo)  to  be  programmed  by  the  user.  In 
this  way  the  device  can  be  customized  to  the  needs  of  the  user.  Programming 
is  accomplished  in  a  straight-forward  manner  and  both  characters  (e.g.,  let-- 
ters)  and  device  functions  (e.g.,  bell)  can  be  programmed  into  the  squares. 
It  is  even  possible  to  substitute  a  new  message  for  an  already  programmed  one, 
although  the  Autocomwill   inform  the  user  first  that  the  square  is  presently 
programiiied  and  ask  ''^e  user  if  he  or  she  wishes  to  override  that  programming. 
Such  a  safeguard  is  quiie  desireable.    At  the  same  time,  users  must  be  prudent 
in  selecting  those  messages  to  be  programmed.    Only  a  finite  amount  of  memory 
is  available  in  total  and  overriding  a  previously  stored  memory  does  not  re-* 
lease  that  storage  space  in  the  circuitry;  rather,  the  operator  simply  uses 
additional  storage  ^pace  in  the  process  of  reprogramming.     In  spite  of  the 
fact  that  60  levels  are  available,  the  programming  capacity  fills  up  quickly 
if  the  user  has  high  level  l^guage  skills. 


Control  Squares 

A  total  of  ^3  control  squares  exist  on  Level  oo*     In  addition  to  those 
which  would  be  used  Tn  conjunction  with  peripheral  equipment  (e.g.,  TV  monitor, 
Mne  printer),  others  give  complete  power  over  the  machine  to  the  user.  The 
user  can  turn  the  device  on  and  off ^  adjust  in  discrete  increments  the  time 
required  by  the  device  to  register  an  entry  once  a  square  has^feen— tnf geted, 
di  t^ite  dfsplay  times,  turn  the  display  and/or  the  printer  on  or  off,  cause  the 
prfnter  to  either  print  ttie  current  message  or  advance  the  printing  paper, 
for  editing/correcting,  there  is  a  **clear  display'*,  a  backspace  and  a  backword 
command;  the  latter  defines  a  *Wrd"  >i  any  string  of  characters  not  separated 
t/  a  space.    One  editincj  function  not  present  is  a  cursor  contrdl.    As  it  is, 
cursor  can  be  moved  forward  by  the  "space**  command,  but  the  backspace  com- 
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mand  erases  the  character  through  which  it  moves.    To  ^'correct'*  an  error 
made  at  t[>e  beginning  of  the  message^  the  entire  message  would  have  to  be 
redone.     Perhaps  in  the  future,  if  such  a  function  is  technically  reasonable, 
one  of  the  empty  squares  on  Level  oo  could  be  programmed  for  cursor  control- 
Two  signalling  ftjlures,  a  single,  short  sound  and  a  beeping  alarm  sounJt,  are 
also  available,  and  are  likely  to  be  useful. 
Speed  Setting 

Users  are  able  to  adjust  the  time  to  register  an  entry  once  the  interface 
is  located  over  a  particular  square.     Speed  settings  of  I  through  30  are 
post>lblc,  with  the  lower  nurribers  corresponding  to  a  greater  time  delay.  Table 
I  summarizes  these  ti*iies  as  an  average  of  10  trials  timed  manuallv  with  a  stop- 
watch.   As  can  be  seen  from  the  Table,  the  settings  do  not  represent  a  linear 
scale  but  do  subsume  a  wide  range  of  times  from  somewhat  over  8  seconds  at 
the  greatest  delay  to  substantially  less  tuan  I  second.     It  should  be  noted 
that  the  red  feedback  light  is  lost  at  a  setting  around  26  because  the  device 
is  simply  too  fast  at  that  point.     Users  capable  of  operating  at  such  a  speed 
should  not  be  bothered  by  the  loss  of  the  light. 
Dispiny  Output 

The  Autocom  incorporates  a  Light  Emitting  Diode  (LED)  display  containing 
space  for  28  characters.    As  additional  characters  are  entered,  t^e  display 
"slides"  to  the  left  dropping  the  earliest  entries.    After  60  characters/spaces 
have  been  entered,  the  printer  (if  it  is  "on'O  wilt  automatically  print  the 
first  30  entries^    There  is,  however,  noway  to  review  (play  back)  a  long 
message  on  the  di  spl ay  i  tse I f ,  a  potent  ia I ly  useful  ed  i  t  ing  fea  ture  whi  ch  per- 
haps coiM  d  be  added  in  the  future. 

ChiHJcters  on  the  display  are  \/k  inch  high  and  are  red  agafnst  a  black 
background.  As  is  true  for  all  LED  displays,  characters  are  ''washed  out"  by 
direct  sunlight  but  are  visible  in  shade  and  indoors. 


Table  ) 

Timing  in  seconds  corresponding  with  device  registration  speed  settings 

Setti ng  Mean  Sec. 

1  8.05 

2  6.65 

3  5.73 

I(.70 

5  't.05 

6  3.'tO 

7  2.90 

8  '  IM 
3  2.05 

10  1.70 

11  l.l(l( 

12  1.19 

13  1.02 
\k  .75 

15  .62 

16  M 

17  .35 

18  .30 

19-30  less  than  ,30 

unabl e  to  measure 
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SeverdI  of  the  squares  Ho  not  p^^oduce  the  characters  on  the  LED  display 
ih*ii         indicated  in  the  Level  oo  vocabulary.    We  identify  the  squares  by  a 
row  (R)  numl)er  and  o  column  (C)  nurrt^er  at  Level  oo<    The  following  charts  Table  2 
specifies  the  discrepancies  and  points  out  the  square  already  dedicated  to  the 
:haracter  actually  displayed. 


Di  bcrcpant 
Square 

R2  C3 


R2 

R2  C7 
R2  C8 
R2  C6 


Should 
Produce 


i 


Table  2 


Actual  fy 
Produces 


r 


Square  dedicated 
to  character 
actually  produced 

R7  C2 


R7  C3 
f<i*  C2 
C3 
R2  C5 


Comments 

should  be  produced 
in  upper  fJeld; 
actually  produceJ 
in  lower  field 


Thus »  s  total  of  five  characters  are  not  available  to  the  LED  display  and 
a  sjKth,  the  carot,  appears  in  the  lower  not  (as  indicated  in  the  Operator's 
Manual)  in  the  upper  portion  of  the  field  (see  printed  output  section  below). 

Although  not  all  items  appear  as  they  would  if  typed  or  written,  most  of 
the  j1  phanumerics  and  special  characters  are  easily  understood.    After  a  short 
time  of  using  the  device,  users  should  adjust  to  the  minor  peculiarities  of  the 
character  configurations. 
Pri  nted  Output 

prfnted  output  is  produced  by  a  dot-^matrix  printer.    Blue  characters,  some- 
what over    1/S  inch      high,  appear  on  white  p<;iper.    Unlike  the  LED  display* 
each  square  is  associated  with  a  unique  printed  character  as  specified  in  the 
Love  1  oo  vocabulary^    All  characters  appear  to  be  understandable. 
Ubcr  Sk/tls 


The  Autocom  is  a  powerful  and  flexible  convnunicatjon  aid  which,  in  its 
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standard  form^  requires  a  relatively  high  degree  of  user  skills.     It  is  a 
direct  selection  device  requiring  the  motor  skills  necessary  to  use  the  small 
squares.    The  model  A2A  does  have  an  option  of  using  larger  (2i  inches)  size 
squares.    Users  should  have  the  necessary  visual  acuity  to  see  the  LED  and 
printed  characters. 

In  terms  of  language  skills  operators  must  be  able  to  spell  and  read  at 
the  level  appropriate  to  their  communication  environment.    Cognitively^  users 
must  understand  the  concept  of  ^^Levets*'  and  follow  the  steps  needed  to  program 
'new  squares  or  command  the  device  to  perform  its  functions  (prints  faster^ 
etc . ) . 

Documentation 

The  preliminary  owners  manual  accompanying  our  device  Includes  a  compre* 
hensfve  explanation  and  step*by"step  guide  to  operating  the  Autocom.     It  is 
very  well  done  and  the  manufacturer  should  be  cominended  for  the  deveUipment 
effort  involved.    Because  of  its  detail  perhaps  a  shorter  step'by-step  set  of 
instructions^  leaving  out  the  details^  might  also  be  useful* 

Clinical  Trials 

Subjects 

Subject  S^  is  a  15  year  old  female  with  cerel^^'al  palsy.    She  has  no  in- 
telligible speech  and  utilizes  a  conrniunication  board  with  letters  of  the  alpha- 
bet and  common  words  which  she  selects  with  her  right  hand.    She  is  able  to  use 
a  joystick  with  her  hand  to  control  her  electric  wheelchair.    Her  reading  and 
spelling  skiMs  are  above  the  fourth  grade  level. 

Subject  S2  is  a  ^8  year  old  male.    Cerebral  palsy  has  resulted  in  an  un- 
steady gait  and  articulation  which  is  difficult  to  understand.    H!s  arms  and 
hands  are  characterized  by  spastic  movements^  with  the  exception  of  a  well- 
cr>ntrolled  finger  on  the  right  hand.    He  Is  able  to  function  independently  and 
appears  to  possess  cognitive  and  language  skills  which  are  within  normal  limits*. 
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Subject  /fi  is  a  \k  year  old  male.    Hi  Id  cerebral  palsy  has  resulted  in 
^^jcch  V'rfhich        intelligible  only  to  those  who  are  familiar  vv!  th  h\m.  The 
sijbjitt  is  ,nnbuK'^tury  with  control  over  both  arms  and  hJnds  ,  although  use  of 
the  ri<iht  side  is  considerably  weaker.    He  possesses  reading  and  spelling  skills 
at  approxifnately  the  third  grade  level  and  uses  letters  and  words  as  his  primary 
symbol  system.    Currently,  the  subject's  educational  and  comnunlcation  needs 
arc  being  addressed  b*^*  an  electric  typewriter,  the  Sharp  Hemowriter,  a  communi* 
cotion  board,  and  some  speech. 

Subject  §k  is  a  12  year  old  male  diagnosed  as  having  cerebral  palsy.  He 
is  ambulatory  with  assistance  and  holds  on  to  his  wheelchair  from  behind  to 
steady  himself  when  he  walks.    He  has  some  control  over  each  hand  and  arm,  al* 
though  the  left  hand  seems  to  have  the  most  strength  and  freedom  of  movement. 
He  has  no  if^tel  I  igible  speech  and  currently  uses  a  Sharp  Mcmowriter,  along  with 
a  $pcak  and  Spell  to  communicate  in  his  home  environment.     In  class  he  uses  an 
alphabet  communication  board  and  typewriter.    He  has  spelling  skills  above  the 
second  grade  level. 

Subject  KS  is  a  1$  year  old  male.    He  has  been  diagnosed  as  having  ataxic 
cerebral  palsy  and,  although  ambulatory,  exhibits  an  unsteady  gait.    He  is  able 
to  use  his  right  hand  to  select  items  in  front  of  his  body.    He  has  extremely 
limited  fine  and  gross  motor  control  of  his  left  hand.    The  subject  currently 
uses  signing,  typing,  and  a  communication  board  to  indicate  his  wants  and  needs. 
His  reading  and  spelling  abilities  are  at  about  the  fourth  grade  level. 

Mdterials;  Autocom 

With  '^Iron**  (Small,  Large),  '*Tee**  Grip  Interfaces 
Small  Bid  Large  Square  Overlays 

Procedures;    After  selecting  a  suitable  interface  speed  and  square  size,  based 

on  the  client's  physical  abilities,  the  various  aspects  and  functions  of  the 

Autocom  (e,g. ,  color  coded  squares,  indicator  tights,  and  levels)  were  explained* 

The  client  then  demonstrated  that  he/she  could  turn  the  device  on  and  off. 


Fottowing  a  practice  period*  the  client  was  asked  to  spell  eight  words  using 
the  Autocom^  The  words  were  at  the  second  grade  level*  The  time  it  took  to 
spell  each  word  and  the  number  of  errors  per  word  were  recorded. 

The  next  part  of  the  clinical  trials  Involved  using  several  of  the  Autocom 
functions*  such  as  the  backspace/error  correction  capability*  printer*  a)arm* 
clear  and  programming  functions.    After  we  demonstrated  each  function*  the 
client  was  asked  to  use  it  (e*g**  to  program  a  message  of  his/her  choice)* 

During  the  final  Section  of  the  clinical  trials*  the  client  gave  feedback 
on  those  features  of  the  device  which  were  difficult  to  see/hear;  features  liked 
or  disliked;  places  the  device  would  be  helpful  (e.g.*  school*  home*  talking 
with  others*  etc.);  and  feedback  on  the  Interface  used. 

Results  and  Discussion 

Based  on  the  physical  abilities  of  subjects  in  our  sample*  the  small  squares 
proved  most  appropriate  for  four  out  of  five  individuals.     In  addition*  four  out 
of  five  subjects  chose  the  small  'Mron'*  Interface*    For  several  subjects  the 
'*tee'*  interface  appeared  to  be  suitable*  but  they  used  it  in  an  Inappropriate 
manner  for  this  device.    They  attempted  to  "push**  on  the  message  squares  with 
the  tee  interface  much  like  a  headpotnter  or  dowe!  would  be  used  with  a  keyboard* 
Training  may  be  necessary  to  show  users  that  a  message  is  produced  by  gentle 
magnetic  contact  rather  than  pressure.    Selection  r^te  {the  time  between  selec- 
tion of  a  message*  letter*  square*  etc.  and  its  registration  on  the  display) 
was  another  feature  of  this  device  which  the  clients  chose  based  on  their  abilities 
A  wide  ran{je  of  Speeds  are  available*    The  settings  of  1-30  go  from  speeds  of 
8.05  seconds  at  I  to  less  than  .30  of  a  serond  at  '5  ^nd  above.    Our  subjects 
chose  selection  rates  between  l^  and  l8  or  .75  to  .30  of  a  second* 

Four  out  of  the  five  subjects  attempted  all  eight  of  the  spelling  words. 
All  subjects  made  at  least  one  error.    The  most  common  error  was  mistaking  the 
v;ords  it  or  sat  for  the  correct  word*  at*    We  believe  that  this  is  more  a 
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product  of  a  misunder^tonding  betiireen  subject  and  tester  rather  than  reflecting 
the  capiibi  H  t  itis  of  the  individual  or  the  dev^cu.    Please  see  Table  I  for  the 
incon  time  per  entry  and  total  number  of  errors  for  cach;client. 

Table  3 

NUH8ER  OF       MEAN  TIHE 
SELECTION  WORDS  PER  ENTRY  TOTAL 


CLICNT 

ItJTERfACE 

SO.  SIZE 

RATE 

ATTEMPTED 

(in  Sec  +  ^ 

ERRORS 

I 

smd)  1 

i  ron 

)  arge 
squares 

.75 

sec  + 

8 

3.23 

t 

* 

2 

smal  t 

i  ron 

smat  1 
squares 

M 
J5 

sec. 

'a 

2.*l7 

1 

3 

"Tee*' 

sma) ) 
squares 

18 

.30 

sec . 

8 

l.llt 

1 

Sma)  1 

i  ron 

smat  ) 
squares 

^  16 

sec. 

7 

li.liO 

5 

> 

Snia) ) 

J  ron 

smal  1 
squares 

16 

sec. 

8 

-  3.58 

1 

All 

c I icnts 

able  to  act' 

vate 

and 

< 

deactivate  the 

Autocoin  alarm. 

They 

tilso  appropriately  titilized  the  backspace  feature  to  correct  mispe)  lings.  Each 
client  progranifned  £  phrase  or  sentence  using  the  memory  function  as  requested. 

Wh^n  requested  to  give  feedback  on  various  Autocom  features*  one  client 
reported  that  the  smal)  squares  were  difficult  to  see  due  to  the  light  deflection 
on  the  overlay,  which  is  a  product  of  the  Autocom*s  viewing  angle.    When  the 
Autocom  was  propped  at  approximately  a  30*^  angle  to  the  table*  the  client  Indi" 
ca*ed  no  difficulty.    Another  client  felt  that  the  print  prodi^ccd  by  the  column 
printer  could  not  be  easily  seen  when  the  Autocom  sat  on  a  flat  surface.  He 
could  distinguish  print  when  the  anqle  of  the  Autocom  was  changed.  ^ 

The  sui>jccts  were  asked  if  toey  liked  being  able  to^change  f!ie  selection 
rciie.  AH  a<;reed  this  was  a  desireable  feature.  Color  coding  or  the  squares 
iiccordintj  to  function  also  received  favorable  response^  ^* 
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The  features  preferred  by  most  subjects  included:    a)  the  choice  of  large 
or  small  message  squares;  b)  the  ability  to  program  individual  messages;  c)  the 
spelling  mode;  d)   the  correction  functions;  and  e)  the  printer..    The  features 
disliked  by  most  clients  included:    a)  the  large  size  of  the  device;  b)  the 
positioning  of  some  of  the  functions  (e.g.  »  the  back  word  square  is  too  close 
to  the  back  space  square  causing  erasure  of  entire  words  when  only  one  letter 
was  desired;  and  c)  the  provision  of  functions  (e.g.^  mathematical  symools) 
subjects  felt  would  rarely  be  used.    Three  of  the  subjects  Indicated  that  whole 
'words  would  be  more  desireable  than  mathematical  notations^ 

When  asked  where  the  Autocom  would  be  most  helpful  for  commun! cat! ng ^  all 
of  our  subjects  responded  that  it  could  best  be  used  at  school.  Portability 
was  felt  to  be  a  limiting  factor  in  using  the  device  at  home  as  well  as  at 
school.    Only  one  client  reported  that  the  Autocom  would  be  useful  for  conver- 
sation. The  interfaces  provided  with  the  Autocom  appeared  to  be  easy  for  our 
subjects  to  use.    However,  there  were  several  recommendations  for  changes  in 
either  the  device  or  the  interface  to  facilitate  selection  of  messages.  One 
suggestion  was  to  have  a  smaller  surface  ort  the  "iron"  interface  so  as  not  to 
cover  so  miich  of  the  board  and  in  some  cases  making  it  difficult  to  see  items 
because  they  are  covered  by  the  "fron".    One  client  did  not  like  the  strategy 
of  sliding  the  "iron"  across  the  Autocom  surface  due  to  the  potential  for  acci 
dental  entries.    A  way  to  avoid  ^-his  possibility  is  to  prolong  selection^  One 
subject  found  that  the  "lips"  surroijnding  the  Autocom  surface  impeded  use  of  the 
"iron  in  selecting  message  squares  at  the  perimeter  of  the  board.    He  was  unable 
to  turn  his  wrrst  in  order  to  overcome  this  problem.    He  suggested  eliminating 
this  1 i 

Summa  ry 

The  Autocom  is  a  functional  device  for  anyone  with  a  wide  enough  ran<jc  to 
cil  I  or  most  of  the  surface.    The  choice  of  square  size  and  rate  makes  it 
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useful  even  to  individuals  whose  accuracy  may  prevent  the  use  of  more  conven- 
tional systems,  such  as  standard  keyboards.    The  '*lron"  type  interface  is  also 
helpful  to  Individuals  who  niay  have  poor  seTection  skills  when  they  involve 
freely  nrov]  ng  to  an  area,  selecting  *3n  i  tem  .^nd  movi  ng  on,  1  ike  the  ski  1 1  s 
require4,^^r  keyboard  selections.    To  rn^ke  fnaximum  use  of  the  Autocom,  reading, 
spelling  arft^^coding  skills  are  required.    This  allows  the  user  to  readily  program, 
store  and  retrieve  items  needed  for  communication. 
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Prentke  Romich  Company 

Zm  Ib^nship  Road  513  •  Shreve,  Ohio  44676-9146  •  (216)  567*2906 


August  1982 


Dennis  Dahlguist^  MS 
Biomedical  Engineer 
Assistive  Device  Center 
School  Engineering 

California  State  University,  Sacramento 
6000  J  Street 
Sacramento*  CA  95819 
Tel.  {916)454-6422 

Dear  Dennis, 

Enclosed  please  find  additional  comments  on  the  ADC's 
evaluation  of  the  Autc  ^m. 

I  hope  that  this  feedback  reaches  you  in  t^me  to  be 
incorpor^dted  into  your  final  evaluation. 


enc. 

P.S.     Enclosed  please  find  cop/  of  the  EXPRESS  3  operator's  m 


Sincer ely^ 


Director  of  Client  Services 


SHS:cc 
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|i,ECTI^QNtC  AtpS  for  th^  SEVERELY  HANDIQAPPED 


Prentke  Romich  Company 

g769  Township  Road  5W  •  Shreve,  Ohio  U676-&146  •  (216)  567-2906 


July  ?2,  1982 


.  N.cnuf  cciurer 


PRC 


Pcvi^r  Source 


Orerctor  cdjustmentsr    Some  as  they  say  plus  click  on/off, 
d:sp]c^   longer,  displcy  shorter,  AKV  on/off,  serial  to  viewer 
Icncer,    serial  to  viewer  shorter,    serial  to  viewer  on/off, 
serial  to  printer  on/off,  channel  A  configure,  channel  B 
coniicure    channel  select,  channel  on/off,  click  louder, 
click  softer,  system  message  shorter,  system  message  longer, 
eutocom  on/off     (See  Level  0  vocabulary) 

Peoe  2  IP 

32  charccter  LED  di  splay 

26  character  for  text»  1  for  cursor  and  3  for  status 
1 nf  ormct i  on 

Pdce  2  4P 

32  cho ra ct er  d i  sp 1 ey 

Page  5  IP 

Memory  is  freed  up  if  the  item  deleted  is  still  in  R/^M 
(Last  8  squcres ) 


28  chcracters  of  text 

Upper  end  lower  case  printing  capabilities  will  be  stendard 
features  of  all  Antocoms  manuf ictu^ed  by  PRC. 

Also,  cvcildble  through  PRC,  is  the  Bliss  symbol  printer 
which  requires  additional  PROM's  and  has  the  capability 
to  print  out  over  t400  Bliss  symbols  on  the  Autocom's 
bui It- in  printer. 
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ELECTRONIC  AIDS  for  the  SEVERELY  HANDICAPPED 


Appendix  H 

Documentation  of  Hardware  Developed  and/or 
Used  in  the  Project 
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jrTLitT^  nriij  e&UlPMENT  PURCHAbES*  1981-82 


troiit     j:3  Si  TO  SO-'^i! 


rtinor  Supplier 
£=iuipiii*=ni 


H.    Sot  l'*>S^'^ 


I.  iitxiitv*  City 

Hasher  Te  t  i  ] 

filppl€^  Hriier 

'3.  Apple  Sfe  1  xer 

lu.  Coii^plei€  graphics  :^yit€*M  I J 
Ll .  rix^her  T^>X  i  I 

1^.  Integer  Basic  Co^Pii^r 

16,  MiCRO/flPPLE*  vol.  i 

17.  Insp€ctor 

19.  OuickloBders 

2€l,  Diablo  ft«M  Primer  Drx^^er 


b.  flajor  btjppl  les 


i,  LCD  E**aiuaiion  Boar  a? 

::VbO/pPPLE  Interface 
3-  ftpple  Numeric  Keypad 
4*  Sharp  MetoOMiriter  £L-'06I 
5*  Sharp  Talking  Calculainf^  FL-CJp 


6.  Htari  Joystick  i 

7.  Infrared  Touch  Matrix  Part 


Minor  Supplies 


1.  Sharp  Mei'io**irit€r  Pafcr 

Silentype  Printer 
3.  Handiuoice  Carrying*  Strap 


Equipment 

1*  SiDiKi  fis^essiO€nt  T^ble 
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-ihkumhRE  D€"hLJjReD  fiV  THE  PROJECT 


Hardioar^        conrtruct<£d       ri<i3il*  itand  aione  de*^ice?  tor 
isi^eisfiKsnt,  purposes*  or  a^  periF>heral  e^ipment  used  in 
conjunction  loith  th^  computer  systei^.    The  purrose  of  the  ^tand 
5iione  ae**ices  h'bs  to  provide  sirriple  visual  or  auditors  fee<lt>ack 
'*ih6n  usee  in  conjunction  mith  SMiitches.    This  s^:tem  i^ia^  then 
u=.4o  td  help  3r^e=^5  the  client  s  dear^ee       control  over 
different  physical  and  co9niti<.»e  selection  ^nethods. 

nardiiiare  ^Ji^d  a*^  coi»iPUter  peripherals  fell  into  two 
cia=i?s;  use  a^  an  adaptor  to  allow  other  deulces^such  as 
=iijitcne5  *  to  interact  ujith  the  computer*  and  to  serve  as  output 
i'iCOe=  for  the  coi^jputer^  i.e.*  speech  output  devices*  video 
diEPiays*  Li3ht  E^^ittins  Diode  displays  >,    The  purpose  of  these 
peripneraU  ^a^  to  increase  the  flexiDlity  of  the  cornputer 
=iz  an  assessfoent  tool  by  increasing  the  number  of  input  modes 
pnd  output  mo6^^  accessable  to  software  control  by  the  coinputer. 
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ASSISTIVE  DEVia  aNTER 

WOmHK  OP  EM0IMIIIMM  CMtS4»4*Mta 

cAiiFomiA  sum  umiv»»itv»8Iiciiamemto 

•000  J  OTRHT.  0ACnillMMTO.CAilF0IIMM  OMIt 

OPERATING  INSTRUCTIONS 
LIGHT  TONE 

The  Light  Tone  Box  ±B  a  feedback  unit  indicating^ 
th rough  the  use  of  light  and/or  sound ^  when  a  switch  is  closed. 
The  sound  can  be  varied  from  a  low  pitch  to  a  high  pitch. 
There  is  a  green  light  on  the  front  panel  and  a  red  light  on 
^  the  'ear  panel .     Volume  ^  sound  pitchy  and  on/off  controls  for 
volume  and  frequency  are  located  on  the  front  panel. 
TO  OPERATE: 

1)  Insert  a  minature  phone  jack  plug  attached  to  a  switch 
into  the  minature  phone  jack  in  the  center  of  the  front  panel. 

2)  Turn  either  or  both  of   the  switches  marked  "tone"  and 
"  light"  on.     Turn  the  "volume"  knob  clockwiiie  l/4  turn. 
Close  the  switching  device^   either  sound  or  light  or  both  will 
res  ul t . 

3)  Volume  may  be  increased  by   turning  the  volume  control 
clockwise  or  decreased  by  turning  the  volume  control  counter- 
clockwise . 

4)  Frequency  or  pitch  is  controlled  by  the  knob  marked 
"Frequency".     Pitch  is  increase"*  by   turning  the  knob  clockwise. 
Pitcti  is  decreased  by  turning   the  knob  counter-clockwise. 

If   the  lights  burn  out>   unscrew  the  green  or  red  cap  cover. 
Push  the  bulb  inward  and  twist   it  coun ter-clockw isc »   then  pull 
the  bulb  out.     To  insert  a  new  bulb >   push  the  bulb  inward  and 
twis t  it  CO unter- clockwise .     Now  sc, ew  the  colored  cap  into  its 
s ocket . 
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To  replace  the  batteries ^  unscrew  the  four  Phiilips 
head  screws  and  gently  pull  the  two  halves  of  the  box  apart. 
The  transistor  battery  may  be  replaced  by  pulling  the  battery 
away  from  the  terminal  clip.     Pop  the  tour  size  *'D"  alkaline 
batteries  out  of  their  clips  and  replace  them  with  new  size 
"d"  alkaline  batteries.     Slide  the  top  back  onto  the  box  and 
switch  it  on . 
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55.1 


55.i 


ill— 


Tore 


0*  0  Jc. 
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^  (0)  ASSISTIVE  KVKE  CENTER 

CALSFOiiiiiJi  ran  iMnnniiiTv.  saciuimemto 


OPERATING  INSTRUCTIONS 
2-LIGHT  BOX 

The  2  Light  box  Is  a  self  contained^  battery  operated 
feedback  unit*     When  the  box  is  appropriately  connected  to  one 
or  two  switches,   either  of  two  lights  may  be  turned  on  or  off. 
Each  switch  controls  one  light* 
Directions  For  Use 

The  2  Light  Box  has  two  mi^ature  phone  jacks^  one  on 
either  side  of  the  box*     A  minature  phone  plug  mu&t  b3 
inserted  into  the  jack  on  the  white  li^^ht  side  in  order  to 
control  the  white  light*     A  minature  phone  plug  must  be 
inserted  into  the  minature  phone  Jack  on  the  red  side  of  the 
box  to  control  the  -«.d  light* 

The  2  Light  TJox  is  powered  by  four  "D"  cell  batteries* 
The  light  bulbs  arc  three  volt  light  bulbs*     To  replace 
the  battery^  unncrew  the  four  Phillips  head  screws  (2  on  the 
top  of  the  box  and  two  on  the  sideL  of  the  box)  and  pull  the 
two  halves:  of  the  box  apart*     Exchange  the  batteries* 
Reinstall  in  reverse  order* 

To  replace  the     ^.ght  bulbs,   unscrew  the  colored  caps, 
fi'om  the  box,   push  the  light  bulbs  in  and  twist  counter* 
clockwif:e*     Replace  bulb  by  installing  in  reverse  order* 
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21  0  ASSISTIVE  DEVICE  CENTER 


SCHOOL  OF  fMOIMIJMMO  imi4S4-Mai 
CALIFORMIA  STATE  IIMIVEIMMTV^  8ACIIAMCMTO 
•ODD  J  aniglT.  SJICIMMIMTO.CALIPOilNIA  Mt1» 


OPERATING  INSTRUCTIONS 
A  L*GiIT  BOX 


The  A  Light  Box  is  designed   to  be  used  witli  the 
Prentke  Komich  Joystick*     The  4  Light  Box  is  constructed 
to   indicate  the  direction  of  movement  of  the  Joystick* 
If   the  Joystick  control  is   set  up  so  the  output  cord  is 
away   from  the  operator,   the   follow ing  orientations  may 
bo  used.     Joystick  movenent  away  from  tUe  op^^rator  towards 
the  cord  is   "North".     Joystick  movement  towards   the  operator 
is   "South*'*     Joystick  movement  to  the  right  is  "East*'  and 
Joystick  raovtiaent   to   the  left   is   considered  "West"* 

The  movement  North ward  of  the  Joystick  lights  the 
light  with   the  red  background*     Southward  movement  is 
indicated  by  the   light  in  the  green  b a ck£, rounds  Eas tward 
movement   lights  the  light   in  t*ie  white  fie  Id  and  Westward 
movement   liglits   th*^   light  with  the  yellow  background* 


TO  OPERATE: 

1)  Insert   plug  A  from  the  Joystick  unit  into 
receptacle  A  on  the  4  Light  Box* 

2)  Ins^ert   plug  B  from  the  Joystick  unit  into 
receptacle  B  on  the  4  Light  Bax* 

3)  Move  the  Joystick  control   in  eac*    of  the  four 
directi^jns   to  insure  that   *he  units  are 
operating"if  not,   check  plugs  on  the  A  Light 
Box   to  make  sure  they  are  f  irmly  s  eat  ed  * 

To   change  the  ^  **D"  cells   inside   the  box,  remove 
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Hips  screws  oti   the  perimeter  of   the  box*  Should 
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an>  of  the  lights  go  out ,   they  may  be  replaced  by 
unycrtjwing  the  'jlastic  hood  over  the  bulbs.     Push  the 
bulb  in  (1/8"  to  1/4"),  and  turn  clockwise  until  resistance 
is  met   (about  l/8  of   a  turn),   and  release.     The  bulb 
should  be  free.     Replace  with  ^  #47,  GV  mi nature  bayonet 
lamp . 
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ASSISTIVE  DEVICE  CENTER 


CALIFORMIA  STAIC  UTIVimiTV.  8ACIIAMEMTO 
•000  J  •TmtT»  ■MbiaMfirO.CALIPOIIMIA  Mm 

OPERATING  INSTRIJCTIONS 
Ifi  TONE  BOX 

The  16  Tone  Box  is  a  feedback  systen  allowing  the  user 
to  hear  a  tone  when  a  switch  Is   clDbed.     ^'h?  operator  may 
choose  any  one  of  sixteen  discrete  tones  or  choose  a  variable 
tone  mode^ 

Th^^  16  Tone  Box  has   dimensions  ^"  x  y*  x  6",     The  front 
panui  of  the  unit  contains  three  switches;  a  volume  control ;  a 
frf±qiiency/on-off  selector^  and  a  toggle  switch^ 
TO  OPERATE: 

(Refer  to  Diagram  1) 
3)     The  operator  must   first   choose  one  of  the   sixteen  constant 
tones   (chose a  by  flipping  the  toggle  "C"  switch  downward) 
or  the  variable  tone  mode  (chosen  by  flipping  toggle 
switch  "C"   upward) , 
2)     A  mltiature  puoae  plug   (not   Included)  must  te  Inserted  into 
the  upper  mlnaturr  phone  jack  *'A" ,   ii   the  variable  tone 
mode  Is  cho:jen;  or  into  one  of  the  sixteen  lower  mlnature 
phone  jacks  if  tl:^  constant   tone  mode  Is  chosen   (as  sh  7wn 
In  diagram  1 ) , 

Turn  the  dial  marked  " .  FF-Freq  uency"  1/^f  turn  clockwise, 
'4)     Turn  the  knob  marked  "Volume"   1/A  turn  clock' riser 

5)  Upon  closure  of  switching  device  attached  to  the  minature 
phone  plug)   feedback  sotmd  res  ultSr 

6)  Volume  Is  controlled  by  rotating  "Volume"  knob  clockwise 
(louder)   rnd  cointer-clockwlse   (softer) ► 
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7)     Toue  is  controlled  in  two  ways: 

a)  lf  the  variable  tone  mode  is  chosen   ^toggle  switch  "C^^ 
up  and  mlna  ture  phone  plug  in  mina t ure  phone  j  ack  marked 
"A")   tcne  is  controlled  by  rotating  knob  marked  ''Frequency- 
OFF*'  clockwise   (higher  pitch/  or  counter-clockwise  (lower 
pitch) • 

b)  lf  the  constant  tone  mode  Is  chosen   (toggle  switch  **C** 
C  flipped  downward^  and  a  minature  phone  plug  is  inserted 

to  one  of  the  minature  phone  jacks).  The  highest  tone 
results  when  the  switch  is  plugged  into  the  upper  left 
jacks;   the  lowest  pitches  occur  in  the  lower  right  jack* 
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W'lis  DO    a^"Pi3y5       t€^en  L£bv  li^t  e^tiittins  diodes) 
in  a  ioui — Dy-t  :*t*r  Mis^rjv,    Th€«i?  can       controlled       the  Radio 
^nsick  Mooel  I  co*>iPUt€r  i«*hen  connecf.ed  to  i^.  by  the  Perii*her*I 
Input 'Output  Interface  De^'ice*  and  dri*>en       tt^e  apprOFriatf 
rO*tin^r€,    The  t€edD3Ch  pro^nded  by  the  LEOs  allows 

t<??tins>  ot  a  ^cannins  typ€  oi  co?nitiv^  select  lon# 
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-cu  ^iiJrlT    lUH*^  BOA 


Trji=  d^-uic?  coijp^ie^  ^  nurti^ric  keyooard  with  a  feedback  Doy 
ii<hicn  pro*"»ide^:  a  »^iSL?al  numeric  di^p'iay  nuth  a  sinrrtjltaneous 
^uaitory  tone,     tnai"idu^ls  mith  sufficient  r*iotor  control  can  be 
a^se^sed  for  their  aDility  to  operate  this-  sotaiUlO  key)  ^uiitcn 
matri  , 

Comp'Onents  Requi'^ea 

a*  Numeric  KeyDoara 
D,  LtD  Li9ht^Tnne  yoK 

c*  Ribbort  CaDle  with  DB-2?p  ter^*iinatiori< 
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LED  LIGHT  TCNE  BOX 
OPERATING  INSTRUCTIONS 


1) 
2) 


3) 
4) 


Connect  the  blue  flat  "Ribbon"  Cable  between  the  back  of 

the  keyboard  and  the  tope  of  the  display /tone  box.  The 

plugs  will  fit  in  if  they  are  correctly  aligned* 

On  the  blue  display  box  flip  the  toggle  switch  to  **0n*\ 

by  pushing  it  towards  the  red  light*     Now  push  one  of  the 

keys  on  the  keyboard*     The  appropriate  digit  should  be 

displayed  in  red  letters  by  the  LED  Numeric  Display*  If 

a  sound  response  is  also  desired*   rotate  the  know  marked  volume 

clockwise  1/4  turn*^    Push  another  key*     Both  the  LED  Display 

and  the  sound  should  function  * 

When  not  in  use*  flip  switch  to  right  so  indicator  light 
turns  off. 

If  the  4  "D"  cells  discharge*  replacement  is  easy*  Unscrew 
the  2  screws  on  each  side  of  the  blue  display  box*  Slide 
the  front  panel  oJf£  of  the  rear  panel  and  replace  the  batteries* 
Reinstall  the  front  panel  and  it 9  screws. 
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inpnt  Output  Interface  Deuic€  to  sliow  ^vternai  si«iitcnes  to 
ir<t^r<»:t  Mi*r»  tn^?  ftsdio  or^aci^  hooel  I  »^icrocow»ut«r*         to  5 
€epar5t<F  <i'iitcnei  f^aw       imert«c€^d  iiMt<ltdneousls*  connecteo 

>"*it':n  Do*  oy  caDtes  teriviinatin^  in  ^^iniature  Phoiw  rluv 
Tni:-  **Hjit x-'^ciitch  caFabiliVd  ailo'^'r  tn€  use  of  dss^essAerit 
;of  U'»3ir*<&  That  ^p<?':iTies  control  of  frow  one  to  fiv^e  switches* 
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Suj}tck  Box  Sc\\ty^o<i)c 
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rt^  HPPie  's^hute  Paoale^  na'>e  Fu^nt)utton  sn^itch^s  on  the^  to 
aiioi(»  user  interaction!  with  coutpuxer  pro9ra**i?.    By  ixirin-s 
miniature  pnorve  in  parallel  uiith  tt^  pushbutton  switches* 

"arious  external  s^mtcnes  can  be  u?*^d  in  Flace  of  the 
Fu=nDuttons,    Mn  evternal  switch  mhicn  ter^ftinates  m  a  oiiniature 
Fhon<^  ^iu9  IS  inserted  into  thfi^  phone  jac^*  of  the  wodifieo  &ame 
Pa-aidU,    Botn  the  pusnbuttons  and  the  e:v:temal  switches  can  now 
be  Li^€d-  This  alloi'is  a  person  i*iitr,  a  single  or  auai  st-^itcn 
pny^ical  selection  method  to  access  co*^iputer^oased  assessiwnt 
pro^ratrtS-    Pnotner  aO'^anta^  i?  tnat  tnis  method  of  interfacing 
tumch^=.  to  tne  co^^tputer  is  ine>^pensiye  mhen  coi^ared  with  a 
separately  Purcnac-ea  interface  Doaro*  - 
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z'^^i^y^i       3  comDirtation  ot  Fhon^foe'^ynthe^is  hardware 
ana  roft^iar^  hthicn  C5n  t<€*  used  tn  produce  synthesized  SPeecn* 
It  L*=ea  to  illustrate  the  ad*'3ttta^es  arxl  disadvantdses  of 

this  Mi€thoa  ot  pnori€M>6'-*t)ased  =R€ecn  ^ynthe=is*    The  hardware 
consirtr  ut  a  uotrs"  ^>SH  p^none^r-ie  synthesizer  oiodule  connected  to 
an  audio  aniFlit  ier*  ana  mstallea  in  a  speaker  Do>i*    The  M&H 
i»»c«auie  i=  tea  a  string  ot  phoneme  codes  produced  by  an  fJpple 
j*iicrocoM»Futer#  and  transfered  to  the  *'?*H  iviodule  ma  a  parall^to 
uv*,€rf  5ce  DOard* 

Tn>t  onsihBi  =0ft'*i3re  used  to  »1ri*.*e  this  syste#(*  was 
Fro'»id€d  by  John  EuUnDerg  of  Michigan  Mate  tJniwrsity*  To 
iM^te  It  easier  to  u=e*  wucn  of  the  prosrart  it^as  rewritten    m  a 
**user  triendW  manner,    Corisistini  ot  tme  parts*  the  software 
i:  Df  o^  en  up  into  3  '*«eans  of  ^eneratins*  Phone#*e  strinss  and  a 
^^an€  tor  rearran9in9  Preuiou?  Phoneioe  strings  saued  on  disk 
tile?,     I'he  foilowmi  listin9  is  from  the  instruction  portion  of 
the  Frosrs^o?  • 
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IrJi-ThuCTiOrri  FOR 

PriijNEr^E  RECORDtK 
nrij 


BtDTH  FRCiSRHHi.  HILL 
uOi  i>EHhlT£ 

'  UNLESS 
Tnc  bPLftKER  IS 

If-'  1*^  :s.r4  T,  coh^^ect  n  up  right  hoh' 


jEsCRIPTIOn  fiHO  OPERfiTIOHi 

IJr 

r-HituEne  ftcCORDEf^ 
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,i:7-,)£''iH!"iij;-'o:  r's-iOr^Ent  PECORD£R=  FR 
FHOhEHE  PLPVBflCK=  PP 


>r£  rRCiRfin  "PR"  LETS  VOU  EHfER  hiNO 
'JjN'iTPUCT  MORDS*  PHRftSES*  ftND  SEMTErCES 

iVPirio  Ih  FriE  hr'PROPRIRTE  MOTRR/i 
PHOr-iEf^E  CODES  IHTO  THE  APPLE  MICROCOM- 
PUTER. THE  U?.rt  5VHTK£SIZER  IN  THE  RERL- 
ISTIC  SPEC,r.ER  MILL  "SPEfik"  THESE  PHO- 

H~'^:ik  CRLlEO  -'TEHPORfiRV  FILE"  IS 
CRESTED  OH  THE  DISt.  HHEH  VOU  STPRT 
£riTtKlHt?  PriONEHc  COOES.    MriEN  VOU  PRE 
FINIShEG,  V0:J  HIll  SI'.'E  "iHlS  PILE 
Ptr.MHHEhr  NPHE  'X\f  VOUR  CHOICE). 


ThE  PhOGRPM  "PP"  IS  U^ED  TO  EDIT 
■--£  FILE  VOU  CREftTEO  USIH&  THE  "PR" 
PROGftPM.    VOU  MIGHT  CONSIDER  THE  "FR" 
HwjrR;4M  Pi  fl  "SCRi^TCH  PAD"  GR  "R0Ut3H 
DRPFT"  DEUELOPMEMT  HiD.    SlMILPPiLY,  THE 
'??"  rROGRPH  IS  COl^SIDERED  ft  "PROOF- 
REPDiNb"  PMD  ED1TIH&  FOOL. 

•jSIhb  ''PP",  VOU  CPH  SHUFFLE  THE 
ORDER  OF  THE  LIMES  IN  fl  DISK  FILE  CON- 
TPihIhb  PnOUEMES.    VOU  CPtl  THEM  SPUE 
THE  REPPRPti&ED  LIMES  PS  PM  'INTIRElV 
r.£tJ  FiLE*  LtPUiNG  OUT  THE  UNHPHTEO  LINES 


PS  VCU  MiONj.  fiHEr^  VOU  f^IhSf  Rijr^ 
rR  J.  PRO'liRPn  hSkS  IP  VOU  MPrlT 

^TPL'L.TTCr<S.    VOu  UiM  kMOH  hHPT  HPPPEfiS 
>^^-:r]  VOU  TVPE  "VPS".    UOU  I  LL  TELL  VuU 
MrPT  TO  E;:PECT  from  the  PEST  OF  THE 


--TER  VOU  FIniSH  nHH  THESE  IN- 
STR1JCTI0K3,  VOU  UllL  SEE  ft  SCREQM 
DISPLH't  MITH  FRG&RhM  COMHfiMDS  OH  THE 
TOP  OF  THE  SCREEN,  mO  ft  NUMBER  HITH 
^  ••  AT  HI03CREEH: 


COhHftHDS:    CODES  =LIST  THE  UOTRPK  CODES 
LIST    =LISTS  THE  PHuHEHES  OH 

THE  LfiST  LINE 
MHir      =SHOMS  THE  PITCH  LEVELS 

om  the  PHOHEHES 
ft£PEHlT='iPEflh*S  THE  LIHE  flGRIH 
END      -ENDS  THE  PROGRfiM 


7m£  KU'lBER  "1"  IS  THE  CURREHT  LIHE 
NUHBER.    UP  TO  63  PHONEHE  COOES  CPN  BE 
triTERED  PER  LINE.   TTER  VOU  ARE  DONE 
TVPIHij  CODES  INTO  fi  LINE,  PRESS  "RETURN" 

AFTER  ft  SHORT  DELAY,  THE  SOUNDS  VOU 
CODED  IN  HILL  BE  SPOKEN  OUT  THROUGH  THE 
'^REHt'.ER, 

TH£  NUHBER  "2"  MILL  \m  BE  PRINTED  UNDER 
THE  FIRST  LINE  NUMBER,  PND  VOU  CRN  HON 
EffVER  fi  n£N  set  of  phoneme  CODES. 


VOU  MUST  LEfiUE  ft  SPACE  BETHEEN  EMCH 
SERARATE  PHONEHE  CODE  THAT  IS  TVPED. 

El^ArPLF: 

i:  ■P.iy  ft^i  K  S  EHl  N  r  T  UHl 

£  V  T  PAo 


f.EASE  dEbIM  EACH  LINE  MiTH  A  "PAUSE", 
MHICH  IS  EITHER  CODE  "PAO*'  OR  "PAl". 
rniS  'I'URT  OF  ALlOMS  the  SVNTHESI2ER  TO 
6ET  M  "RUNNING  START"  SO  IT  CAN  LAUNCH 

^.IGHT  INTO  PF.ONOUNCIMG  VOUR  CODES. 
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.r"  T't -j  Tr-i£  ?l\'f'.r\  uc"^L  Oi\  EwCh 

PhOhE^E  CODE  CPU  BE  ItCFEniED  VR.  DE- 
CrilHitO.    BV  TVPIN15  M         BEFORE  fl  CODE* 
THir"  PITCH  IS  INCF.tfiSED.     ft  "-"  BEFORE 
H  (I'jut  MILL  OeCHEwSE  TH^  PIVCH.  HC^fllrt, 
BE  SURE  TO  LEB"E  P  S-PhCE  BEFORE  fiMD 
hrTSR  THESE  PITCH  CODES. 


E:  iHt-FuEi: 


/ 


I:    'ri-o  +  i^-il  f.  +  S  £rtl  N  T 

Tppii    ^;  ^  j-j  7 

3:    'rnj  +  f  Hrtl  t   i  EHl 
^^  T 

-r   ;^s^:i  hmI  -  K      -  £K1  H  T 

5:   'PhO  +  +  PHI  r.  -  -  -  i 

-*-  +  ">■  £H1  rJ  T  pt^O 


tiOTICE  THhT  VOU  CmN  TVFE  IH  HOfit  THmh 

PiTCH    CODE  BEFORE  tfiCH  PHOMEHE 
COC€.    THIS  IS  EECftUSE  fHER:i  ARE  REPiuLV 
Fr'L.?>  4  .  ^EUEL'^  OF  PITCH  HMICH  VOU  CfiN 
iipRV.    MITH  no  PITCH  CODES^  EMEF:VTHIN6 
VO'j  IVPE  IS  m  PITCH  LEMFL  ^Z. 

BELOM  IS  ft  LIST  OF  THE  FITCH  LEMELS: 


r'lTCH  lEUEL  •  LC4JEST  TO  HIGHEST^ 

-    '  =  PITl'   LEIIcL  ^  1 

f-u  CODE>  =  PITCm  LEfJEL  #  2 

'.  ■^   '  =  P I  rCrt  LtMEL  *f  3 

(■■+  +1  =  PITCH  LE'JtL  4 


VTi'.t  rvp-i  In  M  PITCH  CODE»  THE 
REST  OF  THE  PHONEt^E  CuCiES  CM  VOUR  LIHE 
hIL>_  hLSO  kF  SET  TO  THE  SwHE  PITCH 
LE'iEL.    HOhEi.CP,  IF  OTHER  PITCH  CODES 
H.-.F  EriCurJrJTERED  ON  THE  SfiHE  LlnE,  THEV 
li'ILL-  IHCREftSE  OR  DECREf^Sfe"  THE  PITCH 
„rj'^L  C'IPEhOIiitj  '/rj  THEIR  SIG'l  '  +  Or.  ~  >. 


F^.^r-.f^Li:::  '  Oi-L'j  SHOHlf-iC-i  THE  PITCH  CODtSj 

ERIC  ^ 


&Cit'r.  FRC".  L^i^'tL  i  Tu 


i-t'1.3'-.'  r'^.OM  lE'JEL  ■+  TO 
lE'iEl      TO  lEI.EL 


^T  THE  ?Et3IHHIHi3  0?  fl  NEW  LINE,  TVPE  THE 
CCiHMftNO  MCiRD  fiKD  PRESS  I'RETIJRHV.  THE 
COMMHhO  MILL  BE  CARRIED  OUT.  00  NOT  TRV 
TO  HIK  TME  COHhQMD  PORDS  fiND  PHONEHE 
CODES  Or^  THE  SAME  LINE. 

E>-.hHPLE:  COPRECT  ENTf^V 


■5:  ''COOES 


"'I'iHrnLi:  COl'E'-; 


^  List  i;..-  hlL  fi-sE  '  OTRh;-.  PHOHEht  COOES 
[JILL  BE  LISTED  i^OR  VOU  '.MOT  INCLUDING 
i>E  Mtjier^T  CODES*  "+"  fiND  "-"  ' 


L'^ir  Liffr:  u.-  CODES  EfirERPO  NILL  &E 
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iM.:ri  f-hij-icMF.  iICOE  Or)  TH£  PftEUIOU?  LIMt 
PRINTED  ON  THE  SCREEN  ,  HLOM&  MITH 


i.;.  PITlH  uE"£L.     hi  "MftP"  Or  THE  PITCH 
LEUEL  IS  fiLSO  DISPLPVED,  CONSISTING  OF 
C^^KfiCTtRS.    THERE  ChW  BE  FROM  ONE 
TO  FOUR    X-'S,  REPRESENTING  PITCH  LEUELS 
i  TH0Ot3H  4. 


COMMftHD;  REPEihT 

SPECiKS  THE  PHONEME  CODES  Vti  THE  LmST 
tfiTERED  LINE. 


CunhMrjDr  ErCi 

■;.7h^;TS  The  "EMO  OF  PROORPH"  SEQUENCE. 


UHEN  VOU  PRE  THROU&H  HITH  THE  FROGRPtt, 
rVPE  THE  "EHO"  COMHPHD,  PND  FOLLOW 
THE  INSTRUCTIONS.    VOU  WILL  BE  &IUEh 
Tnt  iJiPTION  TO  RUN  THE  "PHONEME  PLflVBPt:K" 
PROORPH.    THIS  PROORfiM  ALLOWS  VOU  TO 
Sh'JE  the  lines    of  code  THPT  VOU  HPNT, 
PHD  THROU  ANhV  THE  BAD  LINES. 


F0-. 

■f-f-  priurJtn£  PLfiV&PCr.  ** 


//>^  MhKE  sure  Sr■£P^.tR 
PRD&Rfih  MIuL 


PHOHEtiE  PLCiVBhCK  <PP,'  HILL  HuLum 
VOU  TO  RtUIEH  FILES  PREUIOUSLV  CREfiTED 
MITH  THE  "PHt^HEHE  RECORDER"  PR06Rf4tJ. 

VULt  HILL  BE  ABLE  TO  PERFORM  TH£  FOL- 
LOHIMG  EDITINij  FUHCTIDHS: 

1.  F-PEPV;  OUT  THE  ENTIRE  FILE 

2.  SPEfiK  DUT  SIHGLE  LINES  OF  THE 

FILE 

3.  LIST  PHOMEht  CODES  OF  Slb^t 

LINtS 

4.  SHUFFLE  THE  ORDER  OF  THE  FiLSr* 

LiNtS,  HHD  SflME  Trie  MeULV 
SHUFFLED  FJlH 


6V  SHJFPLIhO  fi  FILE.  VOU  CfiM  REOR- 
DER THE  SEOLEHCE  OF  THE  LINES  FOR.  BEiT 
EFFECT.  POi5R-SOUNDINt5  LiNtS  CAN  BE  LEFT 
OUT  Or  THE  SHUFFLED  FILE,  LEPUINO  P 
SnOOTH-SOUNOINe  FILE  OF  PHONEME  COOES. 
MriEN  THE  NEHLV  SHUFFLED  FILE  IS  ShUED,. 
ONLV  THE  LINES  VOU  REhRRhNGED  wRE  ShUEO; 
THE  OTHERS  ARE  OMITTED. 
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TH1>  huuLD  eE  VOuft  FiL£: 


H'O  *^ri  THf  fitXr  MILL  BF  ftN  EXAMPLE 

UK  HijM  VOUft  FiLE  CuUlD  Et  SHuFFLED— 


m'h  FiLE«         CLD  FILt^  ' 


EHl 

H 


TO  U:bE  The  k'SH  PHGNEHE  SVrlTHESIZER 


10  RUr4  THE  PRObRfiHS  OH  THIS  DISK. 
FOUR  PIECES  OF  HftRDMfiRE  ARE  REQUIRED: 


U  hPPLE  MICROCOMPUTER,  WITH  DISK 
DRIUt 

1.  JGHrl  BELL  I'^iJ  BOhRD 

3.  REPLISTIC  SPEAKER  COMTftlNIh*:-^ 
u3H  SYNTHESIZER  AND  flHPLlFIER 

4.  INTERFACE  CABLE  TO  CONNECT  JDHfi 
BELL  eoARO  fiND  THE  REALISTIC 
SPEAKER 


1.  hCiKE  SURE  THE  POhER  14.  0^- 
TO  THE  APPLE  MICROCOHPUTER 

2.  TAKE  THE  COMER  OFF  OF  THE  APPLE, 
MNO  6R0UH0  YOURSELF  BV  TOUCHING 
THE  POWER  SUPPLV  HOUSING'.  THE  BIG- 
METAL  RECTAM6ULAR  THIN6  TO  THE 
LEFT  ^. 

5.  TAKE  THE  JOHN  BELL  BOARD  AND 
PLUe  THE  16  PIN  PLUG  OF  THE  IN- 
TERFACE CABLE  INTO  THE  SOCKET 
HARKED  "Jl"  ON  )HE  JOHN  BELL 
fcOARO. 
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IS  PIN  ;^Lbf:->  — Jl  50).,r.ET 


MPikt  SURE  The  BLhC''  '■^P.R'ji^  On 
Tm?  PuUG  LIMES  UP  HITH 

THE  RED  DOT  UEH'  TO  THE  Jl 
jOCnET. 


BLfiC-.  PR^.Oh  — ^  RED  DOl 
lb  FIr<  FuJ'j        Jl  SOCtvET 


CPtREFuLLV  IM^ER"^  THE  JOHi  BELl 
t50A^0  Iriro  SLOT  »4  IM  THE  BftCK 
Or  THE  t^ppLt. 


jOHn  BtLL  — /  SLOT  #4 
BOPRD  OF  APPlE 


lEQD  the  i;h3LE  CiiJt  THROUeH  THE 
eflCK  OF  THE  flPPLt^  ftMD  REPLfiCE 
THE  COMER. 

PLU6  THE  FREE  EHO  OF  THE  INTER- 
FhCE  cable  <HAS  25  PINS>  INTO 
THE  SOCKET  IN  BACK  OF  THE  REAL- 
ISTIC 5rtAKEft. 

HAKE  SuRE  N0THIN6  IS  PLUOC-ED 
irilO  THE  "e;aERHAL  INPUT"  JACK 
Of^  THE  SPEPr^ER. 


£;-,TjLR^;^L  IrJr'UT  — ^  NO 

CONNECTIOr^ 


i^LlP  Thf-  SLiDE  SHITCH  TOHmRU  THE 
CABLE  SOCKET  <F0LL0H  THE  ARROWS 
PRIhVtD  ^^EAR  the  SNITCH^ 


SLIDE  SNITCH  — >  TOMARD  SOCKET 


]\JRh  the  i^ULUrlt  COfJTROL  S(i  THPT 
THE  IMDKhTOR  POIrffS  STR^ISHT  L»P 


UuLUnc  CONTROL  — >  UP 

NOTE  ^-Mt*:."!--^-!- 

BOTH  PPOi^^ftAMS  MILL 
NOT  OPtRPTE 

Tht  SPEWf'tR  IS 
CO'ir^cCTEOi 


0  1,: 


 5?  


r-  1 


 5, 

Phon  eipe 



 > 
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Batik  \JfpjAj  or  Opiol^er 


V5H  ftfONEM^ 


T3r 


1  "  \Jolfj/f,<i  Coniro} 
3  " 


S^eacA  Z^o/t  C^f  vei^)^  Mt^cA  et^cc/ j 


V 


■J)  - 


^  /Uoft      Tk^^njS  ^0   dh/off  jfS^jjlr  C'^i.-Tyr.,  /^Il  yOV^t/  r.i^ii^ 


lop 


0 


i(  /s  if  n  n  u  /c  9 

4 

2_JH_S  6  7* 


To  Sj>i.X*^/t«>^(- 


yts  


»  7  i  S  V  3  2  / 

9  lo  fi  u  a  if  is  f& 


Bulk 
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U  Pin  OIF  Ploj  J-,kh  BdlIr.>.rA--:  Sodf^CL 

pih  Pin 

/I  <  

Zt  >2 

3<  =  >Z 

^<  ^6 

7<  



C^i^Cfij    9-t  ^  v9 

v.Ih/<'<  ^/^ 
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JS^L  John  Bell  Engineerino 


APPLE  II  PARALLEL  INTERFACE 

THIS  CIRCUIT  aOARIJ  WAS  DESIONED  TO  BE  A  VERSATILE   PARALLEL  IrHERFACE. 
ir  HAS   32   INPUT/O'JTPUT   LINES  GROUPED  INTO  FOUR  8  BIT  ."'ORTS.  SOFTWARE 
WAS  NOT   UiCLUDtD  IILCAUSE  OF   THE  NUMEROUS  UStS  OF   THIS  BOARD.  THIS 
HOARD   INTtlRFACES  WITH  JOHN  BELL  ENGINEERING  A  TO  P  AND  D  TO  A  CONVtRTER 
AMD  SOLID  STATE  SWITCHES  AND  DIMMER  CONTROL. 


COHPLCTE  DOMCUMENTATION  IS  INCLUDED 
A  5iCHfci-;ATIC  DIAGRAM  OF  THE  BOARD. 


FOR  TiiE  6522,  ADDRESSINC  DATA,  AND 


USE  fiTAMDARD  ASSEMBLY 
frits   IS  A  KIT. 


AND  SOLDERING   TECHNIQUES   TO  BUILD  THIS  BOARD  IF 


PARTS  LIST 
ICS 

UI,   U2  ^  6^22 

UJ  7itLS7it 
CAPACITORS 

CI,  C2,  CJ  .1  DISC 
SOCKETS 

2  40  PIN 

4  16  PIN 

1  14  PIN 
CIRCUIT  BOARD 

JBE  PART  t4UMBER  79-295 


SCHEMATIC 


460  lUS 


490  NS 


U3  PIN  18 


t*OM>  t 


535  lUS 


TIMING  DIAGRAM 


415  N5 


U3PIN9 
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ADDRESSING  DATA 


SLOT  ADDRESS 
0  N/A 

"1  ClJCX 

2  C2XX 

3  C3XX 

CtXX 

5   C5XX 

6  C6XX 

7  C7XX 


REGISTER  ADDRESS 


Ul  - 

6522 

U2  -  6522 

00  - 

ORB,   IRB  - 

I/O  PORT 

2 

80 

ORB,   IRB  - 

I/O  PORT 

-01  - 

ORA,  iRA  - 

I/O  PORT 

1 

81 

ORA,    IRA  - 

I/O  PORT 

3 

•02  - 

DDRB 

DATA  DIR 

PORT  2 

82 

DDRB 

DATA  DIR 

PORT 

03  - 

DDRA 

DATA  DIR 

PORT  1 

83 

DDRA 

DATA  DIR 

PORT 

04  - 

TIL-L 

8't 

TIL-L 

05  - 

TIC-H 

85 

TlC-H 

06  - 

TlL-L 

86 

TIL-L 

07  - 

TIL-H 

87 

TlL-H 

08  - 

T2L-L,  T2C- 

L 

88 

T2L-L,  T2C-L 

09  - 

T2C-H 

89 

T2C-H 

OA  - 

SR 

8A 

SR 

OB  - 

ACR 

8d 

ACR 

OC  - 

PCR 

8C 

PCR 

OD  - 

IFR 

8D 

IFR 

OE  - 

lER 

8E 

lER 

OF  - 

OR  A 

8F 

ORA 

EXAMPLE:     BOARD  IN  SLOT  1  -  PORT  1  ADDRESS   IS  ClOK 


I/O  PORT  CONNECTORS 

Jl  -  PORT  1  PIN  tJATA 

J2  -  PORT  2  1  0  DATA  LINE 

J3  -  PORT  3  2  J     I!  H 

Jl*  -  PORT  3  ^      .  .. 

5  H     "  " 

6  5     II  .1 

7  6  »• 

8  7     II  II 

9  CAl,  CSl 
10  CA2,  CB2 

U-12  GND 

16  +5 


JUMPERS  CAN  BE   U4STALLED  FOR   IRQ  OR  NMl 
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Assessment  Hateria)  Holder 

We  have  developed  a  simple  holder  for  materials  for  individuals  who  cannot 
be  tested  using  the  Sidiki  or  who  tnust  be  tested  ^way  from  the  Center.  It 
consists  of  a  heavy  ptece  of  cardboard^  ^  piece  of  quilt  batting  and  a  piece 
of  plexiglass  all  cut  to  the  same  size.    One  edge  of  the  cardboard  and  plexi- 
g1a:ss  are  hinged  with  duct  tape  and  the  quilt  batting  is  placed  between  them. 
Pictures  can  then  be  placed  on  the  quilt  batting  and  the  plexiglass  brou^t 
down  over  them.    This  "sandwich"  can  then  be  held  together  by  ^and  or  with 
large  clips.    This  allows  the  pictures  to  be  held  up  side  down  for  supine 
clients  or  held  upright  for  seated  clients.     The  batting  needs  to  be  fluffed 
occasionally  to  keep  its  depth  to  hold  the  pictures. 
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SIdlkt 


The  project  staff  has  attempted  to  develop  procedures  and  materials  to 
imptement  the  theoretical  aspects  of  the  project.    One  of  the  constant  problems 
has  been  a  way  to  present  assessment  materials  so  that  they  can  be  arrayed  in 
various  configurations  and  tttll  be  kept  in  place  and  protected.    The  SidikI 


table  has  proven  to  be  quite  useful  in  this  process.    Its  only  limitations  seem 
to  be  with  very  small  children  who  are  in  stroller  type  chairs  which  are  too 
tow  for  the  tabte.    Some  chairs  are  Impeded  by  the  bar  under  the  table,  tt 
aUo  requires  that  items  be  attached  In  scune  way  to  hold  them  when  the  tray  Is 
tilted. 
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Appendix  I 

Documentation  of  Software  Developed  and/or 
Used  on  the  Project 
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^Ht  PROJECT 


Otjr^  u«(p  of  computer?  under  the  sranr  encomM^^sed  two  areas; 
u^e  ot  t  le  coKtPiitpr^  ^ss^^ssment  tool  and       a  coiwhunicdtion 

d€"ice.  t4hen  u^^ed  ^or  as^^essment*  the  cortputer  u?ed  softwar*e  to 
present  different  cogniti^^e  selection  methods  to  the  clients  >*iho 
Mouid  selections  ^na  the  ^ey^oara  or  external  si^itches, 

Vh-ttse  selection  MiethcdE  tpiere  presented  on  a  uideo  monitor  or  on 
ot»"ter  e^-t-erna]  hardi^^sre  deuices.    Both  user  and  receiver  output 
tortMSt^    =ucn'3S  printed  output  or  speech  >  were  also  under 
computer  control.    Mhen  vieu>eo  a^  a  comi*iunication  deuice-^  the 
50ttM3re  used  i*iitn  ine  cowPtfter  >*>as  either  specificalW  designed 
for  comwunicat ion#  or  it  Mas  oriented  toward?  the  needs  of 
compoi^ition  snd  graphic  co/^*wunications  ^^lik^e  word  processing  and 
grapnics  ^i*aniFulaiicn 

CofNputer;^  esrn  their  reputations  tor  power  and  flexibility 
solely  on  the  basis  of  th<p  software  used  to  control  ther^i.  To 


aichieK^e  thfr  purposes  of  roA^Puter  use  as  described  dbOMe# 
appropriate  softwar€  was  both  written  "in  house'*  and  purchased. 

6y  purcnafing  coffimercial  software*  the  computer  can  be  used 
immediately*  without  hauing  to  do  any  Fr09rammin9.    But  t^his 
conuenience  is  often  sacrificed  for  program  flexibility^  as 
in  mo^t  cases  it  is  impractical  to  try  to  'modify  the  functions 
of  cofrt^Nercial  softtiia^^e. 

"  m  nous^"  rott!!iare  deuelopment  allows  custom  tailoring  of 
program  function  to  specific  applications*  as  weii  as  the 


potential  tor  rtoditication  it  n€*?dr  or  ^uitaDility  i^f^ay  cnan^*?. 
The  tradeott  i=  relatiueW  Ions  de*>eloppient  tiwe  and  the 
r^qoireiwnt  o*  progratnhung  Vnoi»<Ud9^£. 

*ollo**<in^  are  descriptions  ot  the  software  developed 
and  purchased/  arid  its  u^e- 

Project-d<5Ui^lOPed  softijiiare  Mjere  used  as  assess»>ent  aids. 
Several  short  programs  testing  diff<^rent  co9nitiue  ^.©lecticwi 
methods  M^ere  written*    The^e  included  direct  selection  of 
Itfeyboard  characters/  nurterical  encoding/  scrolled  numerical 
encoding  and  scanned  selection. 

User  and  recei^'er  output  wod€-=    -re  represented  by  the 
appropriate  format  on  a  uideo  monitor/  or       external  devices. 
Pro^aws  representati^'e  ot  the  latter  type  include  uoice  output 
^'la  tne  Type^' -Talif  speech  s^ynthesizer  and  Uotrax  USH  Module/ 
printed  output  to  the  Silentype  printer/  af  i#ell  as  a  pro9ra<*P 
driMe  a  scdraiina  sii»*ulation  sioiilar  to  a  Zy90  16. 


Project  De''eloFed  &oftu»are    <for  the  HPple  11^  microcomputer  * 


Number  Ericodin9  Test       :  direct  selection  nu^ierical  encoding 
spacebar  Encoding  Test    : single  key  scanned  selection 
Switch  Encoding  Test 


E^sr^  Typer 
Screen  Typer 
7hT  Falser 


:  single  s<»>itch  scrolled  numerical 
encodina 

luse  cop^^L»ter  as  typewriters  outputs 
larse  'Z-'S'"  ^  letters  on  video  screen 

lUSe  co^iwuter  as  video  type<oriteri 
^  eycl ic^  feedback 

1  typed  Mord^  are  spoken  tnrcu^h  tn^ 
Tyrs'e-n' -Tsl^  speech  svnthei-irer 
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♦Phoneme  Pla^ac^ 


:nu*'**ir  ic en*;o(tea  'tiord  sel'^ction. 
SeUct  inn  Mia  direct  keyboard  entrv#  or 
tui=»ii^  ^ii*itcn  nuiv^erical  scrolling.  Can 
«end  liiorOi  to  printer  or  Type-n  -TaU^ 
tor  -pi^ecn  au^PLt. 

:?et^  UP  Phonervie  files  for  use  t>y 
<<otr5^  y:^H  speech  swthesis  (W<iule 

:edits  phone^ifte  files  for  use  by  UotraK 
►iSm  speech  synthesis  wodule. 


*ori9in3l  pro^ra^i  by  John  Euienber^*  Hicni^^sr*  State  Uniuersity* 
mooitiea  by  project  staff. 


Lo  erciBi  iotvyare  wbs  ut^ilized  to  illustrate  computer  use 

a?  a  co^iwnicstion  de^'ice*  an  assef S(V(erit  tool*  as  a  training 
=iia  for  Miotor"  co3niti^*e  development*  for  information  ftdna9eii^t 
5nd  for  pr09rai**  devejopwent  and  seneral  cowputer  use  tools. 

HU9Mieotati"e  cot*wiur>iC3tion  software  Mas  specifically 
targeted  towards  the  disabled  user*  and  was  L^ed  to  show  ho^i  a 
coi'iPlete  co(>rrti(Hjnication  systew  1^1 3ht  be  i^^plemented  on  a 
co**»Fut?r . 

Co  terciai  software  beca^ie  assessment  tools  when  they  were 

applieo  OUT.  of  their  normal  contevt  and  used  as  part  of  the 
Bsiesment  procedure.    This  applied  to  printer  <A*iver  routines* 
snd  a  large  vioeo  character  set  venerator. 

Frainm?  aid/educax.ional  softi*»are  showed  «#ays  in  which  the 
computer  could  enhance  physical/cosnitive  deuelopmeAt  necessary 
to  I'iBster  C3u^e-and-et>€ct  physical  selecti<m  methods  and 
cosnitiue  selection  metnods. 

intor^^Btion  ^'lana^e^^nt  invol'^ed  H'^inciples  of  w***rd 
processing  ana  numerical  analy  i*  appropriate  for  tn»?  tncn 
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co^riJt J'^e^^iy  and  FhyiicalW  a€**€iOF€o  indj")dL*aif . 

Tooif  tor  computer  use  and  pro^rai**  development  jnv^olwd 
disk  utilities*  i^hjch  enabled  ^manipulation  ot  pro^rai*) 
intori'iation  stored  on  f  Icppirf  diskettes*  different  computer 
lan9ua^s#  editing*  forwattins  and  9rapnics  utilities. 


ilo/fn'iercial  Software  *  ft  =for  tipple  'R'-for  TRS*^  rtodel  I> 
 I    +^s::recomf^ended  ^ofti^are^ 


HI.  HU3iftientatii>e  Co^^tHUnication 

Handicapped  Typewriter  ^fij 
rlicrocoisffiirShacator  ^ft' 
Hn^lophon^^R  ^ 

biientype  Printer  sottMtarc 
niah'^r  Te:a  II  * 

C.  Training  fiids^Edc>cational 
^Hc^'iewics  '  f*  ^ 
+t1otor  Training  Ganies 

r^re^^cnool  ID  Builder  'R^ 

Memory  Builder  *H* 

?tory  ttuiider  *  R  ' 

Teacher  ^ 

joociles  and  Display  11  ^R' 

0.  Intorff^ation  Hana^e^ent 
Hpple  winter 
Ma^ic  Window  ^ h  * 
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t.  CoMiPL*t€r  Too* : 

-n~OiMPie^€  iTTaphics  System  II  '.fl> 
+rii9ner  Te  ^  Ii  ^  h  * 

DISQin.  6=*  •  H  * 

Im€^€r  basic  LOi^iPil«^r 

Hit  1 1  iT.y  Civ^  *  H  » 
Tr^rtiFort.h  11  *  M  * 
EdiTor'fis«€tfiDier  '  R  ■ 
TKi-dO  Utiiity  I  I  R  * 
TRS-§y  Utiiity  II  • 

Copy  II  KluB  •  H  ^ 

+Dp&  ton  I  H  } 

inspector  '.h  > 
+Loc^  =hutn  4.  J  *  H  ■ 


Appendix  J 
TRS-80  Model  I 
Assessment  Hardware  and  Software  Documentation 
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AOOmONAL  INFORMATION 


Oevice  Characteristics  * 
The  project  developed  simulations  of  various  communication  devices 
using  a  TRS-SO  computer.    The  purpose  of  these  simulations  are  to 
allow  the  subjects  to  experience  certain  device  features  in  isolation 
or  in  selected  combinations  without  being  restricted  by  existing  com- 
n^rcially  available  devices.    This  also  allows  the  subject  to  indicate 
an  objective  preference  for  individual  features  without  being  influenced 
by  specific  device  characteristics  such  as  appearance,  packaging  and  so 
on. 

Descriptions  of  the  program  presently  available  follow  this  page. 
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DEVICE  CHARACTERISTICS  MODULE 


Array  Communication  Simulation 


This  program  simulates  the  function  of  a  Zygo  to  test  the  adaptability  of 
a  person  in  controMmg  such  a  device.    A  vertety  of  switch  combinations  and 
characteristic  control  modes  can  be  selected  i^i  this  program.  ^ 

Components  Required 

Software:    a)    Diskette  with  TRS-80  Disk  Basic 
b)    Diskette  with  program  "ZYGO/BAS" 

Hardware:    a)    TRS-80  Disk  Operating  System 

b)  Peripheral  Input/Output  Interface  Device  (yellow  box) 

c)  One  to  S  pedal  switches  and  a  switch  adaptor  (small  black  plastic 
box) 

d)  Light  Emitting  Diode  (LED)  Display  box  (blue  box) 

e)  A  2S-pin  flat  cable 

Instructions  for  set  up 

1.  Check  If  the  TRS-80  DOS  components  are  properly  connected  as  shown  on 
page  2-3  &  4  of  the  TRS  DOS  &  DISK  BASIC  REFERENCE  MAi^UAL. 

2.  Connect  the  Interface  cable  on  the  Peripheral  I/D  Interface  device  to  the 
TRS-80  Bus  Extension  Card  Edge  on  the  front  left  of  the  Expansion  Inter  face 
with  the  cable  running  down  from  the  connector. 

3.  Connect  the  part  A  of  the  Peripheral  I/O  interface  Device  to  the  LED 
Display  Box  with  a  2S~pin  flat  cable. 

Connect  the  switches  through  a  switch  adaptor  to  part  B  on  the  Peripheral 
I/O  Interface  Device.    Switch  combinations  can  be  either  I,  3  or  5*  but 
always  have  the  right  niost  sockets  plugged  in. 


619 


2 


Switch  input  destination 


^^witch  adaptor 


0    Load  memory/reptay  switch 

2)  Move  LED  right  switch 

3)  Move  LED  down  switch 
Move  LED  up  switch 

5)    Move  LED  left  switch 

5.    Power-up  Sequence: 

a)  Press  on  the  Expansion  Interface  on  the  front. 

b)  Flip  up  the  toggle  switch  on  the  rear  of  the  disk  drive 

c)  Insert  the  diskette(s)  into  disk  drives  and  close  the  doors. 
(Remember  always  to  have  the  system  diskette  on  Drive  0). 

d)  Press  on  the  TRS-80  CPU/keyboard  switch  on  the  rear  right 
corner  of  the  keyboard. 

e)  Turn  on  the  video  display 

f)  If  the  prompt  **dOS  READY*'  doesn't  show  up  on  the  screen."^ 
press  the  reset  button  on  the  rear  left  corner  of  the 
keyboard. 

g)  Turn  on  the  Peripheral  I/O  Interface  Device 
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6.  Type  In  BASIC  and  press  ENTER  to  load  Radio  Shack  Level  II  Basic, 
and  press  ENTER  to  respond  to  the  questions  **How  Many  Files?**  and 
'•Memory  Size?** 

7*    When  the  prompt  **>**  appears,  type  in  RUN  **ZYGO/BAS**  and  press  ENTER 
to  toad  >n  and  run  the  program* 

8«    Available  selection  In  scan  rate,  time  delay,  replay  feature,  switch 
combination  and  scanning  modes; 

SCAN  rj^TE  —  Must  be  Integral  number  of  seconds  which  times  the  delay 
In  scanning  across  the  LED  Display  and  the  scanning  of 
the  input  switches* 

ERROR  CORRECTION  DELAY  TIME  —  Must  be  Integral  number  of  seconds 
which  determines  the  t\rr*c  lapse  In  loading  the  memory. 
In  between  this  time  lapse,  a  press  on  the  memory  switch 
will  move    the  entry  to  the  inemory, 

AUTO  LED  3CAN  "  Used  in  the  I  switch  mode.    The  LED  Display  will 

light  up  row  by  row  first.    Upon  the  pressing  of  the  switch 
once  the  LED  Display  will  stop  at  the  present  row  and 
light  up  the  LED  on  this  rw  consecutively.    When  the 
switch  is  pressed  again,  the  LED  Display  will  stop  at 
the  present  location  of  the  LED  and  make  the  LED  flashes. 
After  certain  TIME  DELAY,  the  LED  DISPLAY  will  start  scan- 
ning row  by  row  again. 
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STEP  LED  SCAN       Used  in  the  1  switch  mode.    The  LED  Display  will 

tight  up  one  by  one  this  time  across  the  columns  first 
and  then  the  rows.    Upon  pressing  the  switch  once,  the 
LED  Display  will  put  the  present  lit  up  LED  into  flash-^ 
ing  and  load  it  into  memory 

REPEATED  SWITCH  INPUT       In  3  or  5  switches  modes  only.    Control  of 
LED  Display  wi  t I  be  continuous  without  the  need  to  re- 
lease and  depress  the  switch  again. 

■ 

DEBOU^CE  SWITCH  INPUT  In  3  or  5  switches  modes  only.  Light  up  LED 
will  move  over  to  next  nearby  location  upon  each  stroke 
of  the  input  switch. 

REPLAY  RATE  —  Must  be  integral  number  of  seconds  which  sets  the  rate  tn  play- 
ing back  the  entries  pr^eviously  loaded  into  the  memory. 

MEMORY  FEATURE  —  A  memory  space  can  record  up  to  8  entered  LED  locations 

and  play  them  back  in  sequence  after  the  ms'^o^y  has  been  fully 
loaded  and  the  replay  switch  has  been  depressed  once. 
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DEVICE  CHARACTERISTIC  MODULE 
COMMUNrCATION  CHART 


This  program  enables  someone  to  achieve  some  kind  of  basic 
communication  with  the  aid  of  certain  assistive  devices.  By 
entering  up  to  16  letters  and  their  corresponding  ohonene 
sequence  ^in  efach  of  the  35  squares  drawn  up  as  a  chart  on 
the  video  screen^  and  through  the  control  of  either  5 
switches  or  keyboard  inputs^  one  can  select  one  of  the  35 
preprogrammed  phrases  or  words  to  be  spoken  out  from  a 
Radio  Shack  TRS-80  voice  synthesizer  or  typed  on  a  printer. 
The  preprograimed  words  and  their  corresponding  phoneme 
sequences  can  also  be  altered  in  this  program  by  entering 
the  square  number  and  then  the  new  words  and  phonemes. 

Components  required  : 

SOFTHARBs  A)     Diskette    with    TRS-80  disk    operating  system 
version  2.2 

B)  Diskette  with  the  program  named  **CHART/BAS** 
HARDWARE:  A)  TRS-80  Disk  Operating  System 

B)  Radio  Shack  TRS-80  voice  synthesizer 

C)  A  printer 

If  switch  control  is  desired^  the  following 
additional  devices  will  be  needed. 

D)  Peripheral      Input/output      interface  device 
(yellow  box) 

E)  A  set    of    5    switches    and  a    switch  adaptor 
(small  black  plastic  box) 

Instructions  for  set  up: 

1}  Check  if  the  TRS-80  DOS  components  are  properly 
connected  as  shown  on  page  2"3&4  of  the  TRS  DOS  &  DISK 
BASIC  RBFERENCE  MANUAL. 

2}  If  no  switch  control  is  intended^  connect  the  voice 
synthesizer  directly  to  the  TRS-80  Bus  Extension  Card 
Edge  on  the  Expansion  Interface  with  the  cable  running 
down  from  the  connector. 

3}  If  st^itches  are  used^  connect  tUe  interface  flat  cable 
on  the  peripheral  I/O  interface  device  to  the  TRS-80  Bus 
Extension  Card  Edge  on  the  left  of  the  Expansion 
Inter  face  with  the  cable  running  down  from  the 
connector.  Also^  connect  the  voice  synthesizer  to  the 
card  edge  on  top  of  the  peripheral  I/O  ban  with  the 
cables  running  backward  from  the  connector. 

4)  Plug  the  switches  into-  the  four  rightmoxt^ sockets  on  the 
switch  adaptor  and  connect  the  adaptor  to    port  A    on  the 
peripheral  I/O  interface  device. 
Available  switch  contiol: 

Switch  1  —  move  the  blinking  cursor  right 
Switch  2  —  move  the  blinking  cursor  down 
Switch  3  —  speak  out  the  selected  words 
Switch  4  —  print  out  the  selected  words 
Switch  5  —  change  the  display  to  next  pa^e 
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OEVrCE  CHARACTER  1ST JC  MODULE 
COMMUNICATION  CHART 
{No^  yi     switch    no.  designations    start    from    the  right 
towards  the  loft) 

5)  Power  up  sequence : 

A)  Press  on  the  Kxpansion  Interface  on  the  frobit. 

B)  Flip  up  the  toggle  switch  on  the  rer.r  of  the  disk 
dr  ive . 

C)  Insert  the  dis^'etteis)  into  the  disk  drives.  (If  you 
have  the  op'^ro.ing  system  fil^  and  the  program  on 
separate  d  iskettes^  remember  always  to  have  the 
system  diskette  on  drive  0). 

OJ  Press  on  the  TRS--80  CPU/Keyboard  switch  on  the  rear 
right  corner  of  the  keyboard. 

E)  Turn  on  the  video  display. 

F)  If  the  prompt  •'DOS  READY*'  doesn't  Show  up  on  the 
screen,  press  the  reset  button  on  the  rear  left 
corner  of  the  keyboard. 

G)  Turn  on  the  voice  synthesizer. 

H)  Turn  on  the  peripheral  xnterf:;ice  I/O  unit  if  switches 
control  is  used. 

6)  Type  in  BASIC  and  pre.^is  ENTER.  Answer  the  two  questions: 
"HOW  MANY  FILES?*'  it  •'MEMORY  SIZB?"  by  pressing  the  ENTBR 
k#*y  twicer  and  then  type  in  RUN  •'CHART/BAS*  and  press 
the  ENTCR  key. 

7)  Available  control  keys  on  the  keyboard: 

D:  To  display  preprogrammed  words  on  next  page 
'Ji:  To  move  the  blinking  cursor  to  jump  from    square  block 
to  square  block 
C:  To  move  the  blinking    cursoi;    continuously    across  the 
chart 

f;  move  the  blinking  cursor  up 
4:  move  the  blinking  cursor  down 

move  the  blinking  cursor  left  J) 
— ;  move  the  blinking  cursor  right 

speak    out  the  words  inside  the    square  in    which  the 
cursor  res idos 

P:     print  out  the  words     inside  the.  square    in    which  the 

cursor  rosidps  ^ 
A:  alter  the  content  of  certain  square 

Hit    ENTCR  key    right    after     the    square  no.  has  been 

typed . 

Hit  EWBR  key    again    every    time  after    the  new^  words   

and    the    corresponding    phoneme    sequence    have  been 
typed  in. 

(Note:  square  no.  ranging    from    1     to  35  are* numbered 
from  the  top  row  leftmost  column) 
R;  renet  th^  blinking  cursor  to  the  center  of  the  screen 
0:  TO  quit 
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DEVICE  CHARACTERISTICS  WDtfU 
Encoding  |>ewon>trattoo 

Instructions  for  the  Encoding  Demonstration  Program 

This  program  demonstrates  «  method  of  Increasing  the  rate  of  cofnmuntcaclon. 
Vtords,  phrases  and  sentences  can  b*  stored  In  th^  mlcrc^rocessor's  memory  as  are 
the  five  sentences  presented  tn  this  program. 

t.    Load  the  (tadio  Shack  Level  II  BASIC 

?     Load  the  FNCODEMO  program  rrom  t^ie  beginning  of  the  Icape  by  typing  In  "CLOAD** 
and  pressing  the  EtlTER  key. 

3.  Type  In  **RUN**  and  press  the  ENTER  key. 

4.  Press  the  number  or  code  for  the  desired  conMinlratlon. 
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DEVICE  CHARACTERISTICS  MODULE 
BtiFFer  Memory  Component 

Instructions  for  the  stmuldlion  of  a  buffer  nieinory 
I.    Load    Radio  Shack  Level  II  BASIC 

2*    Load    "BUFFER"  program  from  the  beginning  of  the  cassette  by  typing 
in  CLOAD"  and  press  ENTER. 

3.    Type  in  and  "press"  ENTER. 

Keyboard  can  now  be  used  to  ^ype  messages  Into  a  buffer  memory  of  I2'i 
characters.    Place  the  small  carus  on  the  appropriate  keys. 

5.    Available  control  Junctions 

Type  "i^"  to  scroll  through  buffer  one  time 

Type  "  "  to  erase  whole  buffer  memory 

Type  ";"  (colon)  to  correct  last  character  displayed  In  the  box  by 
placing  or  crossing  over  that  character  with  a  "i".    Only  one  character  at 
a  time  can  be  corrected.    Thf?  type  of  correctabl  1  i ty  Is  similar  to  correc^ 
tobility  on  a  paper  tape  of  a  strip  printer  such  as  used  In  the  Canon.  Type 
"I"  (Slash)  to  correct  last  character  displayed  by  erasing  the  last  character* 
Several  characters  can  be  corrected  by  continuing  to  press  the  "I*'.  This 
type  o:  correctabl  1 ! ty  is  similar  to  that  of  an  alphanumeric  LCD  or  LED  dis^ 
play  such  as  used  in  a  VIP  or  Autocom  II. 
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DEVICE  CHARACTERIZATION  HODUU 


Speed  of  Speech  Comporwnt 

■ 

This  fnodule  deinonstrates.  In  a  limited  way,  different  rates  of  outputing 
a  «nessage*    It  is  an  audio  tape*    One  sld3  has  words  and  phrases  recorded  on 
it.    The  other  side  demonstrates  strictly  a  spelling  mode*    These  communication 

units  (phrases,  words,  letters)  are  each  spoken  at  a  variety  of  rates,  one 

* 

unit  every  certain  number  of  seconds,  as  specified  In  the  accompanying  documen* 
tatlon*    The  need  for  such  a  demonstration  Is  contained  In  the  Example  Client 
Instructions  given  below* 

Example  Client  Instructions 

In  dealing  with  communication  devices,  it  is  important  to  consider  how 
fast  a  message  may  be  given  to  someone*    Devices  are  quite  different  in  terms 
of  getting  a  message  across*    In  all  cases,  however,  no  device  will  enable  a 
person  to  communicate  as  rapidly  as  ordinary  speech*    We  will  play  for  you  a 
tape  recording  to  demonstrate  different  rates  of  communication* 

In  general,  there  are  two  things  which  determine  communication  speed* 
The  first  is  how  rapidly  a  person  can  choose  messages  jr  selections  from  the 
device*    If  someone  can  make  a  selection  evsry  5  seconds,  he  (she)  will  be 
faster  than  a  person  able  to  make  a  selection  every  10  seconds*    The  faster 
you  can  select,  the  faster  you  will  communicate*    On  the  tape  recording,  we 
give  examples  of  several  different  speeds  of  selection* 

The  second  thing  determining  communication  speed  is  the  sort  of  message 
you  are  selecting*    One  sort  of  selection  co'jid  t>e  letters  of  the  alphabet* 
Here,  you  would  spell  out  what  you  wanted  to  say*    Each  selection  would  be 
a  certain  letter*    To  spell  a  4-letter  word,  such  as  *Move,"  you  would  make 
^  selections*    To  say  an  entire  sentence,  you  would  need  to  make  many  selec- 
tions*   Of  course^  you  could  say  any  sentence  you  wished* 

The  selections  don't  have  to  be  letters*     It  Is  also  possible  to  select 
whole  words  at  a  time.    Four  selections  could  then  get  you  h  words^  such  as 
'TLEASE  LEAVE  ME  ALONE       With  words  as  selections,  you  can  say  things  faster, 
but  the  device  may  not  have  all  the  words  you  need* 


The  setoclions  could  even  be  entire  sentences.    Here,  one  selection  gets 
you  an  entire  sentence. 

On  our  tape  we  have  recorded  these  3  sorts  of  selections^^-phrases,  words, 
and  spelled  letters.    These  are  spoken  at  several  different  rates.  Some 
people  are  very  surprised  at  what,  they  hear.    Some  of  these  rates  may  at 
first  seem  very  slew  because  you  are  comparing  them  with  ordinary  speech. 
We  dsk  you  to  remember  that  selecting  whole  words  and  entire  phrases  could 
get  a  message  across  quite  fast. 
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SPEED  MODULE  SPECIFICATIONS 


SIDC  W 


Tape  rev.  Content 

Words  per  10  sec. 

59*66  Phrases  per  10  sec. 

80-97  Words  per  *i  rec. 

)07-nO  Phrases  per  k  sec. 

127-142  Words  per  2  sec. 

156-158  Phrases  per  2  sec. 

173-181  Words  per  1  sec. 

197-201  Words  per  .5  sec. 

224-228  Regular  reading 


SIDE  I 

2S'k6  Letters  per  tO  sec. 

62-75  Letters  per  4  sec. 

87-96  Letters  per  2  sec. 

lU-120  Letters  per  1  sec. 

140-143  Letters  per  .5  sec. 
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Examples  of  Printed  Outputs 


Strip 


Co  1 umn 


Typed 

Often  a  typewriter  can  be  used  as  an  output  for  a  inicroprocess<*r 
control leJ  device. 


Teletype 


DECwr i  ter 

This  sample  was  tni^ed  on  a  decwriter. 


EIcctrostaLic  printer 
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DEVICE  CHARACTCRIZATION  MODULE 
Synthesized  Speecit  Component 

The  tope  labeled  "Synthesized  Specch~Words  sod  Sentences" 
#  ADC  -  SS  -  I 

contains  words  and  sentences  recorded  from  the  Votrax  V5-6  Speech  Synthesizer 
connected  to  a  Microdata  minicomputer.    While  not  exactly  the  same  as  the 
Handivoice  Models  UO  and  120,  the  sound  is  similar  enough  to  allow  a  client 
to  get  o  Feel  Tor  synthesized  speech  quality. 

Words  are  recorded  in  two  sequences.    To  find  them,  rewind  the  tape  fully  and 
set  the  elapsed  timer  for  000.    The  words  are  as  follows: 

Counter  S  Words 
005  HELLO 
008  FOUR  ((t) 

012  FATHER 
015  SEVEN  (7) 

018  E(HJAL 

Note;  There  is  some  garbage  on  the  tape  here.    Skip  over  it. 

The  following  words  have  better  inflection  characteristics. 

025  HELLO 

028  FOUR  ((t) 

030  FATHER 

032  SEVEN  (7) 

033  ANIMAL 
036  NEVER 
038  DOOR 


-2- 


I 


Ok\  CHAIR 
Ohh  UDDER 

The  following  me$$age  )$  recorded  at  055. 

05S    Hello*  I  am  Votrax*  and  I  represent  the  Californld  State  University* 
Sacramento  Assistive  Device  Center.    This  message  is  an  example  of 
speech  synthesis*  and  was  created  by  a  computer  program  by  a  human. 
If  you  have  any  question^;  my  human  will  help  you. 
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TRS-00  Simulation  of  a  Coimtiunication  Aid 
By  Jon  Cooke 
Por  The  Absistive  Device  Ceiiter 
Kne  199  Gpring  1980 


THE  PnOGflAMg 

C0MMAID/BA3  -  This  is  the  sirmlation  program*    This  program  is 
self  Instructing  So  for  a  complete  discriptlon  of  Its  use  and 
function,  run  the  program*  Figures  1-3  chow  the  prograjr  structure 
and  flow*    The  message  categories  are  stored  In  a  disk  file  called 
SOC/TXT  (see  below)*    This  fil<!  is  formatted  for  a  maximum  of  15 
mesjsago  categories,  but  due  to  screen  size  considerations  the 
maximuiQ  niunber  of  message  categories  that  can  be  safely  used  by 
this  program  Is  10* 

The  timing  method  used  to  Implement  the  delay  timing  in  this 
program  is  as  follows* 

1)  Calculate  the  start  time  (tl)  in  seconds  froo«  the  system 
clock's  seconds*  minutes,  hours* 

2)  Add  the  delay  to  the  sfart  time  (tl =delay+tl )* 

3)  Calculate  the  current  time  (t2)  in  seconds  from  the 
system  clock's  seconds,  minutes,  find  nours* 

4)  Repeat  step  3  until  the  current  time  is  greater  than 
or  equal  to  the  otart  time  plus  the  delay  (t2)=tl  )  or 
input  is  recleved* 

CATEtJTnY/BAS  -  This  progmro  enables  the  uner  to  add  or  remake  the 
catcr:ory  titles  in  the  file  SDC/TXT*    Thic  option  wac  not  included 
in  the  program  COdtMAllJ/UAo  bccauru  it  i^;  felt  that  thi;:  option 
should  not  be  used  cssuaXly,  since  it  causes  major  chatir.oo  to  the 
information  iu  30C/TXT, 

SOCnUNT/DAS  -  This  is  nutility  proftram  that  lints  the  contont.^i  of 
COC/TXr  on  the  lino  printer. 


ERIC 


1  - 

633 


DEVtCE  CHARACTERISTICS  MODULE 


Timing  Control 

This  program  provides  a  test  in  the  timing  control  ability  by  asking 

soiiieone  to  stop  a  moving  spot  in  front  of  a  wall  as  close  as  he  can* 

Speed  of  the  moving  spot  can  be  adjusted.    Control  on  the  moving,  stop** 

ping  and  position  resetting  of  the  spot  can  be  achieved  through  the  keyboard  or 

a  set  of  3  pedal  switches. 

Components  Requi red 

Software:    a)    Diskette  with  TRS-8D  Disk  Dperating  System  Version  2.2 
b)    Diskette  with  program  "TIMING/CHD" 

Hardware;    a)    TRS-8D  Di sk_ Operating  System 

If  Switch  control  is  desired,  the  following  additional 
devices  will  be  needed. 

b)  Peripheral  Input/Dutput  Interface  Device  (yellow  box) 

c)  A  set  of  3  switches  and  a  switch  adaptor  (small  black 
plastic  box] 

Instructions  for  set  up 

))    Check  if  the  TRS-^SO  DOS  components  an  properly  connected  as  shown 
on  page  2-3  f^U  of  the  TRS  DOS  S  DISK  BASIC  REFERENCE  MANUAL. 

2)  Connect  the  interface  cable  on  the  Peripheral  t/0  Interface  Device  to 
the  rRS-80  Bus  Extension  Ccird  Edge  on  the  front  left  of  the  Expansion 
Interface  with  the  cable  running  down  from  the  connector. 
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3)  Plug  the  switches  into  the  three  rightmost  sockets  on  the  switch 
ac^  Dtor  and  then  connect  the  adaptor  to  Port  A  on  the  Peripheral 
I/O  Interface  Device. 

Available  switch  control: 

Switch  t  —  Start  moving  tt.e  spot  towards  the  wall 
Switch  2  —  Stop  the  moving  spot 

Switch  3  -  Reset  and  put  the  sPot  in  the  original  start  position. 
Switch  Inpu*;  designation: 


U)    Power-^up  Sequence: 

a)  Press  on  the  Expansion  Interface  on  the  front 

b)  FUp  bp  the  toggle  switch  on  the  rear  of  the  Disk  Drive 

c)  Insert  the  diskette(s)  into  the  disk  drives.     (Recnember  always 
to  have  the  system  diskette  on  Drive  0). 

d)  Close  the  disk  drive  doors. 

e)  Press  on  the  TRS-80  CPU/keyboard  switch  on  the  rear  right 
corner  of  the  keyboard. 

f)  Turn  on  the  video  display. 

g)  If  the  prompt  *'DOS  Ready"  doesn*t  show  up  on  the  screen ^ 
press  the  reset  button  on  the  rear  left  corner  of  tho  keyboard. 

5J    Type  in  TiriiNG        press  ZtnE^  tc  !o7.<*  in  ond  run  the  p^orirAm-^ 
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Available  character  control  on  the  keyboard: 
M:    To  start  moving  the  spot  towards  the  wall 
S:    To  stop  Ihe  moving  spot 

V;    To  select  the  moving  velocity  0\  the  spot.    Speed  ranges 

from  I  to  5-  Speed  is  automatically  set  at  the  slowest  rate 
)  -upon  the  loading  of  the  program* 

R;    To  reset  and  ptt  the  spot  in  the  orlglnat  start  position* 
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DEVTCR  CHARACTERISTIC  mqdULE 
SPEECH  SYNTHESIZER 


Tnis  pcogcam  simulates  the  functions  and  controls  of  the 
commercially  available  HC-120  HandiVoice  which  incorporates 
the  phonemes  of  the  English  language  in  synthesizing  voice. 
The  speech  output  is  based  on  prestored  sounds*  words  and 
phrases  which  can  be  combined  into  sentences «  recalled  and 
rej^eated*  Thus,  persons  Who  do  not  have  oral  communication 
abilities  can  now  use  the  device  to  communicate  with  their 
surroundings  just  with  some  simple  training  in  programming 
the  equipment.  The  vocabulary  selections  as  well  as  several 
operating  modes  are  represented  as  3  digit  codes  and  are 
accessed  by  pressing  the  keys  on  a  hexadecimal  keypad. 
Auxiliary  switches  may  be  used  by  people  with  limited  motor 
skill  to  access  vocabulary  in  a  special  scrolling  mode. 

Components  required: 

SOFTWARE:     A)     Diskette  with  TRS-80    disk    operating  system 
version  2.2 

B\  Diskette  with  the  program  named  **SPEECH/BAS** 
HARDWARE:  A)  TRS-80  Disk  Operating  System 

B)  Radio  Shack  TRS-90  voice  synthesizer 

C)  A  hexadecimal  keyboard 

D)  Peripheral      input/output    interface  device 
(yellow  box) 

Xf      switch    control    is    desired,    the  following 
a<lditionnl  devires  will  be  needed. 
F>  A    pe<3Al    switch    and  a    switch  adaptor  (small 
black  plastic  box) 

Instructions  for  set  up: 

1)  Check  if  the  TRS-80  DOS  components  are  properly 
connected  as  shown  on  page  2-364  of  the  TRS-DOS  6  DISK 
BASIC  REFERENCE  MANUAL. 

2)  Connect  the  interface  flat  cable  on  the  peripheral  I/O 
interface  device  to  the  TRS-80  Bus  Extension  Card  Edge 
on  the  left  of  the  Expansion  Interface  with  the  cables 
running  down  from  the  connector .Also,  connect  the  voice 
synthesizer  to  the  card  edge  on  top  of  the  peripheral 
I/O  box  with  the  cables  running  backward  from  the 
connector . 

3)  Connect  the  hexdecimal  keybord  to  the  port  A  of  the 
peripheral  I/O  interface  unit  through  a  25  pins  cable. 

4  Pl(iq  the  switch  for  scrolling  into  the  rightmost  socket 
on  the  switch  adaptor  and  connect  the  adaptor  t^o  port  B 
on  the  peripheral  I/O  interface  device. 

5)  Power  up  sequence: 

A)  Press  on  the  Expansion  Interface  on  the  front. 

B)  Flip  up    the  toggle    switch    on  the  rear    of  th<?  disk 


'OFVTCE  CHARACTERISTIC  MODULE 
SPEECH  SYNTHESIZER 

dr  ive. 

C)  Insert  the  aiskette(s)  into  the  disk  drives*  (if  you 
have  the  operating  system  file  and  the  program  on 
^separate  diskettes^  remember  always  to  have  the 
system  diskette  on  drive  0). 

0)  Press  on  the  TRS-80  CPU/Keyboard  switch  on  the  rear 
right  corner  of  the  keyboard* 

E)  Turn  on  the  video  display* 

F)  If  the  prompt  **00S  READY**  doesn't  show  up  on  the 
screen,  press  the  reset^  button  on  the  rear  left 
corner  of  the  keyboard*  ^ 

G)  Turn  on  the  voice  synthesizer. 

H)  Turn  on  the  peripheral  interface  I/O  unit* 

6)  Type  in  BASIC  and  press  ENTER*  Answer  the  two  questions! 
''HOW  MANY  FILES?**  &  **MEMORY  SIZE?**  by  pressing  the  ENTER 
key  twice,  and  then  type  in  RUN  **SPEECR/BAS**  and  press 
the  ENTER  key. 

7)  Available  control  keys  and  operating  Modes  on  the 
keyboard: 

ENTER: 

Press  the  ENTER  key  after  each  3-digit  code  to  store 
each  selection  in  the  sequence  of  entry*  Each  entry 
automatically  echoes  an  auditory  confimation*  When  the 
maximum  40  entries  has  been  made,  the  unit  will 
automatically  echo  **Memory  Full*** 
TALK: 

Press  the  TALK  key  to  play  back  a  complete,  continuous 
message  in  the  sequence  of  entry*  The  message  can  be 
repeated  manually  by  pressing  the  TALK  key  again*  Once 
played  back  in  its  entirety,  the  message  aut<Hnatically 
erases  upon  entry  of  new  material  unless  the  Phrase 
Saved  After  Talk  code  (999)  is  entered* 
Note:  If  ENTER  is    not    pressed    and    TALK     is  activated 

instead^     the    antry  will  echo  twice — once  to  enter 

it  arid  once  to  play  it  back* 
TALK  REPEAT: 

Press  the  TALK  REPEAT  key  to  repeat  a  message 
continuously.  To  stop  playback /  touch  the  CLEAR  key 
which  allows  you  to  repeat  the  message  in  the  TALK  mode 
and  continue  entry,  or  touch  the  MASTER  CLEAR  key  which 
erases  the  entire  message. 
CLEAR: 

Press    the    CLEAR  key       cancel  the  last  entry  only*  The 
CLEAR    key    operates    in    a  backspace  fashion    td  cancel 
multiple  entries  one  at    a  time  to  make    corrections  and 
additions  without  erasing  the  complete  message* 
MASTER  CLEAR: 

Press  the    MASTER  CLEAR    key    to    cancel  all    entries  in 
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DEVICE  CHARACTERISTIC  MODULE 
SPEECH  SYNTHESIZER 
memory.  MASTER  CLEAR  does  not  cancel  operating  modes. 
SCROLL; 

in  this  mode,  all  functions  can  be  operated  vhi^ough  one 
itch.  By  pressing  the  SCRuLL  key,  the  numerals  0-9 
will  rotate  in  each  of  the  digit  positons  in  the  video 
display  from  left  to  right.  Press  the  SCROLL  key  again 
each  time  the  desired  numeral  appears  in  the  correct 
position.  After  all  3  digits  are  selected,  the  phrase 
"ENTBRINO  MEM**  Will  appear  monentarily.  If  you  wish  to 
cancel  the  code,  press  the  SCROLL  key  once  again  while 
the  phrase  are  still  visible.  **CA11CEL  E1«TRY** 
automatically  shows  up  a3  confirmation  that  the  process 
is  complete. 

The  following  operating  modes  are  code  activated; 

000  Pause 

001  Talk 

002  Talk  Repeat 

003  Clear 

004  Echo  On/Off 

005  Master  Clear 

006  Sere  11  Switch  Off/On 

998  Change  display  to  the  nex^.  page 

999  Phrase  Saved 
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DEVICE  CHARACTERISTIC  MODULE 
SOUND 


Depending  on  the  inputs  from  the  keyboard  or  two  pedal 
switches^  this  program  will  generate  either  the  sound  Vx>£  a 
saucer  or  repeated  laser^  both  of  them  last  for  about  7 
seconds . 

Components  required  : 

SOFTWARE:     A)     Diskette    with    TRS-80    disk  operating  system 

version  2.2  and  the  program  named  *'SOUND/CMD*' 
HARDWARE:  A)  TRS--80  Disk  Operating  System  ^ 

B)  A  tape  recorder 

If  switch  control  is  desired ,  the  following 
addHional  devices  will  bt  needed. 

C)  Peripheral      input/output      interface  device 
tyelxow  box) 

D)  A    se^    of    2  switches  and    a    switch  adaptor 
C^rtiall  black  Plastic  box) 

Instructions  for  set  up: 

1)  Check  if  the  TRS^SO  DOS  components  are  properly 
connected  as  shown  on  page  2^3&4  of  the  TRS  DOS  h  DISK 
BASIC  REFERENCE  MANUAL. 

2}  Connect  the  casette  recorder  to  the  rightmost  socket  on 
the  tof  right  corner  of  the  keyboard. 

3}  If  switches  are  used^  connect  the  interface  flat  cable 
on  the  peripheral  I/O  interface  device  to  the  TRS-80  Bus 
Extension  Card  Edge  on  the*  left  of  the  Expansion 
Interface  with  the  cable  running  down  from  the 
connector. 

4      Plug  the  switches  into  the  two  rightmost  sockets    on  the 

switch  adaptor  and    connect  thp  adaptor  to  port  A    on  the 

peripheral  I/O  interface  device. 

Available  switch  control; 

Switch  1  —  generate  the  sound  of  a  laser 

Switch  2       generate  the  sound  of  a  saucer 

(Note :     Switch    no.     designatit>ns    start    from  the  right 

towards  the  left.) 
5)  Power  up  sequence; 

A)  Press  on  the  Expansion  interface  on  the  front. 

B)  Flin  up  the  toggle  switch  on  the  rear  of  the  disk 
drive. 

C)  Insert  the  diskette(s)  into  the  disk  driveS.  (If  you 
have  the  operating  system  file  and  the  program  on 
separate  diskettes ,  remember  always  to  have  the 
system  diskette  on  drive  0). 
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DEVICE  CHARACTERISTIC  MODULE 
SOUND 

D)  Press  on  the  TRS-80  CPU/Keyboard  switch  on  the  rear 
right  corner  of  the  keyboard. 

B)  Turn  on  the  video  display. 

F)  If  the  prompt  '*dOS  READY"  doesn't  show  i}p  on  the 
screen,  press  the  reset  button  on  the  rear  left 
corner  of  the  keyboard. 

G)  Turn  on  the  peripheral  interface  I/O  unit  if  switch 
control  is  used. 

H)  Turn  on  the  casette  recorder  and  press  the  record  and 
play  keys  down  simultaneously. 

6)  Type  in  SOUND  and  pres5  ENTER. 

7)  Available  control  keys  from  the  keyboard t 
Lt    To  generate  the  sound  of  a  laser 

Si    To  generate  the  sound  of  a  saucer 
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J)EVICE  CHARACTERISTIC  MODULE 
SWITCH  CONTROL 


The  control  of  a  wheeXchai  r  moving  in  four  different 
directions  can  be  achieved  by  only  tvo  pedal  switches  as 
i&  demcr^«^trated  in  this  program.  In  the  scanning  mode^  a 
display  panel  with  4  light  emitting  diodes  (LED)  each 
reptf^senting  a  different  directional  displacement  will  be 
lit  up  one  at  a  time.  When  the  scan  switch  is  pressed,  the 
LED  stops  scanning  and  either  one  of  the  four  LEDs  will 
stay  on.  The  cross  on  the  video  screen  will  *ceep  moving  in 
the  corresponding  direction  as  denoted  by  the  lit  up  LED 
until  the  stop  switch  is  pressed*  Then  the  LED  will  return 
to  the  scanning  mode  again*  The  cross  will  be  confined  to 
move  within  a  maze  drawn  on  the  screen  and  whenever  it  hits 
against  the  bound  of  the  maze,  a  counter  on  the  video 
display  will  record  it* 

Components  requ  i  red  : 

SOFTWARE;  A)     Diskette    with    TRS-80  disk    operating  system 
version  2*2 

B)  ni,<:;kf^tte  with  the  program  named  "CONTROL/BAS"* 
HARDWARE;  A)  VRS-'^O  Disk  Operating  System 

A  i^EU  display  box  (blue  bo») 

C)  Per  ip*^eral      input/output    Inter  face  device 
(yellow  box) 

D)  2  pedal    switches  and  a    switch    adapter  (small 
black  plastic  box) 

E)  Overlay  to  allow  masking  of  all  but  4  LEDs 

Instructions  for  set  upr 

1)  Check  if  the  TRS-80  DOS  components  are  properly 
connected  as  shown  on  page  2-3C4  of  the  TRS  DOS  &  DISK 
BASIC  REFERENCE  MANUAL* 

2)  Connect  the  flat  cable  on  the  peripheral  I/O  interface 
device  to  the  TRS-80  Bus  Extension  Card  Edge  on  the  left 
of  the  Sxpan^ion  Interface  with  the  cable  running  down 
f^om  the  connector* 

3)  Connect  the  LED  display  box  to  port  A  on  the  pheripheral 
I/O  Interface  unit  with  a  25  pin  cable* 

4)  Plu9  the  switches  into  the  two  rightmost  sockets  on  the 
switch  adapier  and  connect  the  adapter  to  port  B  on  the 
peripheral  I/O  interface  device* 

Available  switch  control; 

Switch  1  —  stop  the  cross  moving 

Switch  2  —  move  the  cross  in  cetain  selected  directi^..* 
(Note:     switch    no*    designations  start    from    €he  right 
towards  the  left) 

5)  Power  up  sequence: 
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T)EVICE  CHARACTERISTIC  MODULE 
SWITCH  CONTROL 

A)  Press  on  the  Expansion  Interface  on  the  front* 

B)  Flip  up  the  toggle  switch  on  the  rear  of  the  disk 
drive* 

C)  Insert  the  diskette(s)  into  the  disk  drives* (If  you 
have  the  operating  system  file  and  the  program  on 
separate  diskettes^  remember  always  to  have  the 
system  diskette  on  drive  0)* 

D)  Press  on  the  TRS^-SO  CPO/Keybpard  switch  on  the  rear 
right  corner  of  the  keyboard*^ 

E)  Turn  on  the  video  display* 

F)  If  the  prompt  '*DOS  READY**  doesn*t  show  up  on  the 
screen  f  press  the  reset  button  on  the  rear  left 
corner  of  the  keyboard* 

G)  Turn  on  the  peripheral  interface  I/O  unit  if  switches 
control  is  used* 

5)  Type  in  BASIC  and  presB  ENTER*  Answer  the  two  questionst 
"HOW  MANY  FILES?**  S  ''MEMORY  SIZE?''  by  pressing  the  ENTER 
key    twice,  and  then  type  in    run  "CONTROL/PAS'*  and  press 

the  ENTER  key* 

6)  . Available  control  keys  on  the  keyboard; 

St  To  change  the  LEO  scanning  speed 
V;  To  change  the  moving  velocity  of  the  cross 
(notet  the  above  speed  and    velocity  changes    are  limited 
to  a  range  from  1  to  5  only) 
R:  To  reset  the  counter  on  display  to  zero 
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DEVICE  CHARACTERISTIC  MODULE 
WORDS 


This  program  enables  someone  to  construct  sentences  or 
shor  t  phrases  from  a  list  of  selected  words  by  just 
entering  the  corresponding  assigned  numbers  displayed  on 
the  video  screen.  The  numeral  entry  can  be  input  either 
through  the  keyboard  or  through  a  set  o£  switches.  The 
sentence  composed  can  be  printed  on  a  printer  or  erased 
through  special  keys  or  switch*  in, '*ts.  Words  which  are  not 
available  on  the  selected  word  li^t  can  be  Inserted  in  a 
sentence  by  typing  the  letters  from  the  keyboard. 

Components  required  ; 

SOFTWARE;     A)     Diskette  with    TRS-^SO  disk    operating  system 
version  2,2 

6)  Diskette  with  the  program  named  ''WORDS/BAS'* 
HARDWARE;  A)  TRS-^80  Disk  Operating  System 

B)  A  printer 

If  switch  control  Is  desired ^  the  following 
add^tion^l  devices  will  be  needed^ 

C)  Peripheral      input/output      Interface  device 
(yellow  box^ 

0)    A    set  of    5    switches  and    a    sttitch  adapter 
(small  black  plastic  box) 

Instructions  for  set  up; 

1)  Check  if  the  TRS-80  DOS  components  are  properly 
connected  as  shown  on  page  2-3(4  of  the  TRS  DOS  &  DISK 
BASIC  REFERENCE  MANUAL* 

2)  i£  switches  are  used^  connect  the  interface  flat  cable 
on  the  peripheral  I/O  interfaca  device  to  the  TRS-80  Bus 
Extension  Card  L^ge  on  the  left  of  the  Expansion 
Interface  wi  hh  the  cable  running  down  from  the 
connector , 

3)  Plug  the  switches  into  the  sockets  on  the  switch  adapter 
and  connect  the  adaptor  to  port  A  on  the  peripheral  I/O 
interface  device* 

Available  switch  control  when  operating  in  the  scroll 
mode; 

Switch  1  —  start/stop  scrolling  digit  on  display 
Switci  2  —  print  the  selected  word  on  the  screen 
Switch  3  —  c*rase  the  selected  words  on  the  screen 
Switch  4  —  print  out  the  selected  words 
.'switch  5  —  criang,^  the  display  to  next  page 
{Note;     Swl tch    no .    designations  start    from    the  right 
towards    th^  left.    Moreover ,  only    sentence  composition 
feature  is  available  in  this  operating  mode*) 
5)  Power  up  sequence: 

*A)  Press  on  the  Expansion  Interface  on  the  front. 
B)  Flip    up  the  toggle  switch  on    the    roar  of    the  disk 
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DEVICE  CHARACTERISTIC  MODULE 
WORDS 

dr  ive* 

C)  Insert  the  diskette(s)  into  the  disk  drives. {If  you 
have  the  operating  system  file  and  the  program  on 
separate  diskettes^  remember  always  to  have  the 
system  diskette  on  drive  0), 

D)  Prei;s  on  the  TRS-80  CPU/Keyboard  switch  on  the  rear 
right  corner  of  the  keyboard* 

E)  Turn  on  the  video  display* 

F)  If  the  prompt  "DOS  READY**  doesn't  show  up  on  the 
screen^  press  the  r^^set  button  on  the  rear  left 
corner  of  t:he  keyboard* 

G)  Turn  on  the  peripheral  interface  I/O  unit  if  switch 
control  is  used  * 

5)  Type  in  BASIC  and  press  ENTER*  Answer  the  two  questions: 
**HOW  MANY  FILES?"  &  "MEMORY  SIZE?**  by  pressing  the  ENTER 
key  t\  ice,  and  then  type  in  RON  **WOrDS/BAS**  and  press 
the  ENTER  key* 

6)  When  operating  in  the  entiy  mode,  two  features,  namely 
the  spelling  of  words  and  composition  of  sentences,  are 
available*  The  composition  feature  will  print  out  a 
selected  y  -d  from  the  list  on  the  bottom  of  the  screen 
after  the  corresponding  assigi<ed  number  has  been 
entered*  The  spelling  feature  allows  someone  to  type  in 
letters  onto  the  sentence  just  as  if  they  are  picked  out 
frc»n  the  words  Mst* 

Available  control  keys  in  the  composition  feature; 

Dt    To  change  tSe  words  list  display  to  next  page 

E;    To  erase  the  selected  words 

P;    To  print  the  selected  words  on  the  printer 

S£    switch  to  the  spelling  feature 

Available  control  keys  in  the  spelling  feature: 

Ct  To  switch  to  cc»nposition 

E;  To  erase  the  selected  wovds 

P:  To  print  the  sentence  on  the  printer 
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DEPARTMENT  OF  EDUCATION  GRANT  NEWSLETTER 


Project  Overview 


Some  of  ths  ideas  for  the  project  started  over  five  years  ago  when 
Larry  Meyers  from  the  department  of  psychology^  Al  Cook  from  the  bioinedica) 
engineering  program  and  Colette  Coleman  from  the  department  of  speech  path* 
ology  and  audiology  at  Sacramento  State  University  got  together  to  write  a 
grant  proposal.     The  original  proposal  was  for  an  ocular  cornnunicat ion  de- 
vice.   Although  the  National   Institute  of  Health  showed  some  interest,  the 
project  was  never  funded.    These  faculty  members  continued  to  interact  and 
came  to  believe  that  the  important  requirement  was  not  for  more  devices  but 
for  methods  to  match  devices  to  client  deeds.    Out  of  this  concept  developed 
the  present  project.    The  United  States  Department  of  Education  (the  Bureau 
of  Education  for  the  Handicapped  at  the  time  the  grant  was  funded)  agreed 
that  th*s  was  a  significant  area  for  research  and  funded  a  thr^**  year  pro- 
ject ^ 

The  purpose  of  the  project  was  to  identify  those  cornmunication  charac* 
teristics  pertinent  to  matching  device  capabilities  to  the  needs  of  children 
with  disabilities.    Th's  was  divided  into  thr*e  areas:    determination  of  the 
crftic^^I  features  of  a  device  which  enable  it  to  function  as  an  augmentative 
communication  system,  definition  of  those  features  of  human  performance 
whfch  need  to  be  considered  In  prescribing  a  system,  and  definitfon  of  the 
pr  cess  by  which  a  system  may  be  tailored  to  the  educational  needs  of  a 
Pc..  t  [c'jlar  chi  Id  ,^ 

The  grant  staff  did  not  want  this  work  to  be  based  only  on  theory.  The 
oroject  was  designed  to  evaluate  successive  steps  in  a  plan  to  match  systems 
to  students.    This  allowed  proce-^-jres  to  be  improved  as  the  research  pro* 
gressed.     For  example,  our  'nterv*ew  forms  have  been  revised  wholly  or  in 
part  three  times  in  three  years  and  we  feel  that  they  now  provide  very  use- 
ful  information  for  our  assessment.     Requests  for  our  forms  come  in  weekly 
from  Centers  across  the  United  Slates  and  from  foreign  countries.  Some 
have  requested  perniissfon  to  use  the  forms  at  their  Centers. 

Hoc  t  of  you  have  been  involved  in  some  part  of  the  research  but  may  not 
have  an  overview  of  the  whole  project.    The  following  is  a  description  of 
the  theory,  methods  and  materials  which  you  have  helped  us  develop. 

The  fnftlal  procedure^  when  a  student  is  referred  to  the  grant  pro- 
y^z\  ^   Involves  interviews  with  teachers ^  parents,  therapists,  care  givers 
rnd  anyone  who  works  closely  with  the  student  and  is  willing  to  participate. 


(continued  on  the  next  page  .   ,  .) 


This  interview  involves   information  about  the  student*s  physical,  cognitive  language, 
sensory  and  social  abilities.     One  philosophy  expressed  in  the  project   is  that  people 
who  work  with  the  student  on  a  dally  basis  can  contribute  vast  amounts  of  information 
and  there  is  no  need  to  do  things  that  have  already  been  done  or  repeat  testb  recently 
gi ven  at  school . 

The  other  important  part  of  the  initial   interview  fs  the  student*s  participation 
m  activities.     These  include  observing  tt,e  student's  ability  to  grasp  objects,  move 
various  parts  of  the  body  and  shov/  both  range  and  accuracy  of  movement.    The  cl'-^nt's 
abilfty  to  see  iteriis  of  various  sizes  and  in  various  locations  is  assessed  and  the 
ability  to  recognize  certain  s/mbols   (pictureSj  words »  letters)   is  evaluated.     These  all 
add  to  the  evaluation  of  the  student's  motorj  sensory  and  language  capabilities.-  The 
information  gathered  here  ts  then  used  to  plan  further,  more  detailed  assessments  in  the 
areas  of  phys ica 1 / f nterf ace  and/or  cognf t j ve/t anguage  abilities.     Interface  assessment 
involves  determining  what  physical  sites  (head,  hand,  finger,  foot,  etc.)  might  best  be 
used  to  access  symbols.     Sometimes  the  person  can  directly  point  but  frequently  a  key- 
board or  switch  Is  needed.     The  type,  size  and  placement  of  keyboards  or  switches  tnust 
tti**n  be  **va  1  ua tiid  < 

A  special  section  on  communication  is  used  to  determine  what  communication  systern 
or  systems  the  student  presently  uses,  the  types  of  things  the  person  needs  and  wants  to 
communicate  and  present  skills   in  language,  reading  and  spelling.     The  present  SKill 
level   is  not  always  known  due  to  the  difficulty  in  testing..     In  these  cases  v/e  need  to 
acquire  additional   information  through  our  own  testing. 

In  the  area  of  cognitive/language  assessment,   the  important  factors  to  be  consid- 
ered include:     the  symbol  system  the  student  can  successfully  use  to  communicate  (e.g., 
pictures.  Blisbymbols,  words^  etc.);   the  size  of  the  array  of  items  from  which  the  stu- 
dent can  select;'  the  organization  of  the  items  in  the  array;   items  the  student  can 
string  together  in  an  orderly  fashion  (grammar)  to  express  ideas:  and  the  student ^s  abil 
Jty  to  use  a  code  to  access  symbols,  such  as  numbers,  that  represent  words  or  phrases. 
Consideration  of  these  factors  allows  us  to  determine  what  the  student  can  use  to  com- 
municate<     Information  acquired  here  may  a)so  be  useful   to  teachers  and  therapists  In 
planning  future  goats.; 

The  grant  staff  then  employs  the  information  obtained  to  select  a  number  of  cand^- 
dcttes  for  the  final  system  or  systems  to  be  used  by  the  student.     Before  the  final  sel- 
ectton  IS  made  the  student  and  sfgnificar.t  others  are  asked  to  c!  rify  the  goals  they 
l""iV5,  for  a  communication  sys,em.    Questions  v^hich  have  not  already  been  ansv^**red  are 
asked.    These  questions  address  the  particular  use  of  tt;e  system:    whether  it  is  to  be 
used  for  conversation^  for  graphics  or  for  both.     Follow-up  q-jestinns  to  these,  if  it  is 
for  conversa  t  ■  on  ^   inciude  such  things  as   is   It  for  one  to  one  conversation  or  group 
conversation.     If  conversation  is  on  a  one  to  one  basis  then  questions  are  asked  regard- 
ing whether  the  conversation  -^11   be  with  strangers  or  peers,  whether  the  student  will 
need  to  attract  someone  * s  atte  tion,  increase  the  speed  of  communication,  use  the  tete- 
ohone  and  so  on ^    The  answers  a  i  all   Important  in  relation  to  determining  what  charac- 
ter-stics  a  s/stem  fnust  have  to  t\  most  useful  to  the  student.     If  graphics  are  neces- 
^^ry,  questions  need  to  be  asked  regarding  whether  It  will  be  used  only  for  printing 
(;^rit'nq  substitute)  or  for  mathematical  ma  i  np  jl  a  t  i  ons  ^  drawing,  plotting,  or  graphing 
ab  we  1 1 . 

The  information  regarding  the  student's  physical,  cognitive  and  language  abilities, 
as  /^f^J  1  IS  r^eeds  and  goals  is  now  considered  in  terms  of  available  communication  systems 
r.h.Ti-.K  tt^r  I  s  t  ics  of  each  system  are  also  analyzed  in  an  orderly  fashion  and  those 
-^ot  meet  the  student*s  abilities  and  needs  are  e  1  imi  nated  from  cons  i  derat  Ion . 
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Truri.-  ,u  f  usu.jM^  *>vvkt\  areas  that  -are  Investigated  when  a  system  is  being  considered! 
the  bVTubol  system  or  systems  it  can  use^  the  physical  selection  methods  available,  the 
co'ynit.ive  se  Icct  ion  methods   (direct  selection,  encodfng,  etc  J  »  the  type  of  output 
(.uicii'iory,  viSuaK  etc^^,  the  vocabulary  and  ^ize,  how  the  vocabulary  can  be  manipulated, 

1  iKo  of'vsical  construction.     Using  these  considerations  one  or  more  devices  become 
V  ,pnJ  ui^Ties  for  the  studen  t '  s  sys  tetri^    Whenever  pos  s  I  ble,  the  student  then  t  r i  es  the 
cijrniiLlote  systems  and  the  parents  ,  teachers,  therapists  and  so  on  are  invited  to  observe 
tt>o  ^Ludent  use  the  systems.    Based  on  this,  final  decisions  are  made  and  a  system  (or 
■^ysu'-^b)  recommended,   (f  one  appears  to  improve  on  the  student^s  present  mode  of  communi* 
^   t  .  , 

The  sy^tern  mu^t  then  be  funded  because  the  project  did  not  include  funds  for  stu* 
dt-nts*  systt.-'TrS.     )n  manv  cases  mounting  is  also  needed  to  make  a  workable  system. 

The  ficxt  step  is  a  vital  one  in  whfch  parents^  teachers^  therapists^  and  care  givers 
.  K^.  :M»  ^.'\t.T\  ri:ore  pivotal  role  than  they  did  In  the  evaluation.    This  step  is  that  of 
r^^^irK,^  the  systcn  work  in  the  environment.    The  grant  staff  can  train  the  student  and 
cdrc  qfvi'-^  in  the  use  of  the  system  and  strategies  for  operation  under  certain  circum* 
^:tir,Lt,'s  Ci^]<:*  t'ven  suggest  short  cuts  in  some  cases,  but  only  those  directly  involved  can 
r-f^-^l  Iv  naivc  it  work^    They  are  ine  ones  who  use  it  on  a  dally  basis  and  know  what  is 
'iC't-Gt'C  in  social  s  i"  t  ua  t  iorii  J   in  learning  situations,  in  self  care  and  all  the  many  other 
arOdS.     Je  can  really  say  that  when  a  system  works  'it  is  because  you  make  it  work. 

Now  that  you  know  what  we've  been  doing^  let  us  tell  you  what  we  are  going  to  do.  The 
-TiV^C  vTll  end  in  June  and  we  will  send  a  final  report  to  the  United  States  Department 
of  Erucat  i'ort.^    We  will  seud  copfes  of  the  report  to  all  schools  and  service  agencies 
trujC  :articipated  and  to  people  in  the  field  who  might  use  and  share  the  information. 

lu'^'^or  t^f  articles  concerning  va;ious  aspects  of  the  project  such  as  the  cognitive/ 
1  I'^f^i.circ  assessment  and  the  matching  process  have  been  submitted  to  professional  jour- 
no  1 1  .    We  nre  also  hopTng  to  edit  a  book  based  on  our  final  report  so  that  we  may  share 
L'ur   :ork  other  professional   >  parents  and  students  who  ray  perhaps  learn  from  what 

.:£'  Move  done  vnth  your  help.    HopefuHy  they  will  see  needs  that  have  not  been  met  by 
f -jr  research  jind  will  develop  better  approaches  to  help  those  v^ho  cannot  speak  but  have 

"  jch  to  soy 


■VHERE  TO  WE  GO  FROM  HERE-or-Lf T '  S  KEEP  \U  TOUCH 


tn  ^ne  end  of         grant  projectj  there  is  also  an  end  to  the  grant  funding  of 
t'K^t  ha/o  been  provided  to  the  students^  teachers^  therapists  and  others  with 
^^.'■r  .0  r^^ive  worl^od  so  ctosely-:     *t  is  important  for  you  to  be  aware  that  many  of  the 
t  r-  -.i^.^s  that  .-e  hove  .provided  as  part  of  the  grcnt  project  are  part  of  our  normal  client 
v'^         r.ro'^rt-n.     Assessments,  recommendations,  device  acquisition  and  checkoutj  user 
trri'niiu;,  iind  consulting  services  will  still  be  available  to  you.    The  major  difference 
^        tc  that         costs  of  these  services  wi  U  need  to  be  covered  by  normal  funding 
^  ^^wi,  L^s  ^Q,^.  ,   Rcpi  on.3 1  Cenre  r  J  Department  of  Rehab  i  1  i  tat !  on  ,  Ca  1  i  for  nla  Chi  Idrens  Ser- 
' '    '  ,       i  .  tUe  i  nsu  ranee ,  per  son  a  1   funds  >  e  tc . )  - 

c 

rirc  unvure  of  what  servTces  we  offer,   if  you  need  cost  estimates  or  would 
'     '    ■  M't*  i  nf  orna  t  ion  roqa  rdi  ng  our  cWent  serv  i  ce  program  i  n  general  ,  contac  t  Ann 
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CLIENT  PROFILES 


Following  are  composite  profiles  of  severa)  project  clients  to  give  you  an  1  Je.i  of 
how  we  have  proceeded  wi  th  sor^e  of  our  participants. 

1 )  Clients  for  whom  a  device  .vas  not  recommended 

CI  lent  A  wa^  five  years  old  when  seen  at  the  Center.  She  always  had  hear'  and  lunc; 
problems.  Born  a  "blue  baby,"  she  began  walking  at  four  years  of  age.  Her  notor  devel- 
opment has  been  slow  and  she  stilt  exhibits  weak  movement.  At  the  time  she  was  referred 
for  the  project;  her  communication  skills  consisted  of  gestures,  unintelligible  vocali- 
zations, and  an  inconsistent  yes/no  response.  She  could  sign  "baby"  and  "eat"  using 
American  Sign  Language  (ASL)  .  She  had  previous  experience  with  the  Zygo  16,  but  not 
mterested  In  usi-ig  the  device^     (She  threw  It  off  the  table.) 

Client  A  first  visited  the  Ce.-iter  in  October  1979.    She  was  referred  for  a  device 
which  would  extend  her  attention  span  and  provide  a  foundatfon  on  which  to  build  language 
skills.    At  that  time  it  v^as  determined  that  she  did  rot  possess  skills  thought/believed 
to  be  prerequisites  Tor  language  acquisition  and  device  use  (e.g.,,  cause  and  effect, 
imitation,  anticipatory  behavior.) 

CHent  A  was  seen  again  in  Hay,  1930.    At  th*s  time  she  had  mastered  the  prelanguage 
skills  and  was  using  six  ASL  signs.    We  recomrended  that  her  voluntary  stoning  could  be 
come  a  functional  form  of  communication  and  use  of  a  device  was  not  appropriate  at  this 
t  fme . 

Follow-ups  at  three  ronth  Intervals  indicated  that  signing  was  progrsssing  and  meet- 
ing her  communication  needs.  One  year  after  her  assessment  she  had  a  vocabulai-y  of 
approximately  20-30  signs  and  could  produce  word-like  sounds.  This  was  her  final  follow- 
up  meeting  and  the  project  staff  determined  that  signing  was  still  adequate  for  her  pre- 
sent situation.  Her  sign  lagnuage  appears  to  be  meeting  her  current  needs,  but  addition- 
al methods,  such  as  printing  systems  may  be  appropriate  at  a  later  date  when  her  language 
sk 1 1 1  $  have  ma  tured . 

CI  lent  3  was  almost  thirteen  years  old  when  first  seen  by  the  project  in  April  1930. 
He  had  a  diagnosis  of  spastic,  atheiofd  quadriplegic  cerebral  palsy  and  used  an  electric 
wheelchair  operated  with  a  joystick.    At  the  time  he  came  to  the  Center,  he  used  multiple 
communication  systems  Including  keyboard  devices  operated  with  a  headpointer,  and  speech. 
He  also  used  facial  expression  and  pointing. 

Cl'ent  B  was  referred  for  an  improved  communication  system  (e.g.,  faster,  easier) 
and  aids  to  dally  living.    Following  the  assessments^  and  based  on  Input  from  the  client's 
significant  others,  we  concluded  that  his  present  systems  were  meeting  his  conmunlcat ion 
needs.    We  offered  to  follow  up  cn  the  aids  to  daily  living. 

Informal  follow-ups  indicated  that  he  had  independently  acquired  a  calculator-type 
communication  device  and  was  using  It  In  a  functional  manner.    Host  indivicjal<  concerned 
report  that  this  device  contributed  to  his  communication.    One  of  the  requested  aids  to 
dai ly  1 1 ving  was  obta  fned  on  a  demonstration  bas  i  s  and  Client  B  was  able  to  operate  it. 
At  this  time,  we  continue  to  follow  his  progress  and  explore  more  aids  to  dally  living. 

2)  Clients  for  whom  a  device  was  recommended 

CI  lent  C  was  eleven  years  old  v^hen  first  seen  by  the  project  in  April  I98O.     She  had 
a  diagnosis  of  severe  spastic  ard  atnetoid  cerebral  palsy,     ^t  this  time  she  used  a  manual 
-"•eelch^ir  which  she  cojld  not  propel.     Her  primary  mode  of  communication  was  a  language 

/|'"-iLinued  on  the  next  page  .  (  '\ 
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■  i^i^t  >.;th  :      .Uoh.ibii,  numbers^  carrier  phrases  and  words*    She  also  utilized  an 

^v^'ic  tvf^c^vriUT  ,ind  a  yes/no  head  movement* 


CUer^t  C  wus  referred  for  a  communication  system  because  her  language  board  was 
M  ;ort^*t>le,  coutd  not  be  used  by  her  independently  and  provided  no  printed  output* 

<.  r  vjlst.  r(.  ferred  for  on  electric  wheelchair  evaluation  and  a  feeding  system*  Fol- 
V*     .  \l\<*  cisscssir.ents  we  recommended  a  microcomputer-based  comun i cat  ion  system  in- 
■oJ^rig  ^      Inter*,    She  also  acquired  an  electric  wheelchair  operated  with  a  joystick. 

M  forn^l  foMow-up  a^ter  one  month  of  system  use  indicated  that  the  recommended 
.   :  *. .-.OS  neeting  her  current  communication  needs  but  that  sqpe  modifications  will  be 
'.^t-,^>^ry  to  optimize  her  usage.     For  example,  a  kevguard  would  decrease  mis-entries, 
Wvrx  C  Ubes  this  system  for  spelling  assignments^  writing  letters  and  conversation 
-t:,ji  o  software  package  provided  with  the  system*    Further  fotlow-ups  and  necessary 
^'j '^^.'it  ior^  will  continue  until  the  end  of  the  project* 

CJ  I  cjr  0  v*<js  21  years  old  when  first  seen  by  the  project.    He  was  diagnosed  as 
E     K    u'nr.i )  ly  delayed  and  brain  damaged  as  a  result  of  early  respiratory  trauma*  He 
.  rirL>ul>U'ir/  and  Currently  \J^^s  facial  expression^  pointing,  vocalizing  yes/no  and  some 

.  \-\  ^  ^  to  co"^^^;urL  Tcate  . 

C  i 1 vnr  0  was  ref e  rred  for  a  system  which  would  encou  rage  i  ni  t lat ion  oi  commun  i  cat  ion  * 
lU^*.ir<c  uor  a^stissment  we  recommended  pfc ture-based ,  situation  specific  communication 
irjt  or  o  conmun  i  cat  ion  book*    A  bo^rd  has  been  implemented  for  his  use  in  a  clrisroom 
Itu^^ition.    Because  c  1 1  ent- 1  n  1 1  i  ated  communication  was  a  concern,  we  also  recomr. -^nded  a 
roc^ro-^  to  help  p^^ovide  motivation  for  system  use*     Pollow-ups  on  the  System  and  further 
ot  f  vt'i  t  iona  1   programs  will  be  conducted  until  the  end  of  the  Grant* 


We  rec  ]  i  ze  that  the  grant  project  has  been  of  varying  degrees  of  value  to  students, 
t.icr^^T^,  :\3rents,  ther^^pists,  aides  and  care  facility  personnel.     This  has  depended  on 
;i. factors:    each  student's  particular  abilities,  needs^  rate  of  progress,  de- 
O'  s^cc^-5  with  de^Mce  funding^  wilKng^ess  or  ability  of  mdividuals  to  interact 

i       thi   student  and  so  on^ 

"ne  ^rrjnt  staff  Is  also  aware  of  the  contributions  that  all  of  you  have  made  to  the 
t  liL'Ct  r  ^    bO::ie  of  you  rr^-ay  be  wondering  what  reward*  you  received^  beyond  the  psychic 
-i^yj  oLir  Governor  mad*^  so  famous  a  few  years  ago*     In  order  to  evaluate  the  methods  we 
-jtcb  client  needs  and  goals  to  device  charac  tt;r  i  s  t  ics  ^  we  must  carry  out  assess- 
-T.  t  s ,  co"^"^Ltn  i  cat  ion  performance  anal  y  ses  ,  t  rai  n  I  ng  ar.d  f  ol  low- up  procedures  ,  Similar 
r.^cr  ..roccdures  would  have  cost  bet\^een  S350  and  S550  had  they  been  provided  as  regu- 
^  :  I  i     ^  '^orv  I  ceb  *. 

^- t  ^  nas  teamed  and  nrown  during  the  project  and  we  hope  you  have  too*  We 

,^  :  3s  nuch  of  what  we  have  learned  as  possible  through  presentations  of  papers, 

■j:  '  w  j^i'-'o  of  artfclesi  and  interactions  with  students  and  fellow  professionals*  Each 
tr;>t     JO  c:incr "  buted  wfll  save  parents^  teachers,  therapists,  aides  and  others  many 
.:.       ;;hen  .ve  share  our  insights  with  them^ 


The  Grant 


*  A  Bargain  At  Any  Price 


V 


Let  *  5  Put  On  A  Show  In  The  Barn 


Do  you  remember  (or  have  you  seen  on  the  late  late  movie)  those  old  films  in  which 
a  group  of  talented  but  unknown  young  actors^  singers  and  dancers  decide  to  put  on  a 
nu^iCfil  show  ^n  an  old  barn?    A  big-time  producer^  who  just  happens  to  be  in  the  area, 
sees  the  show  and  they  alt  become  famous.    This  is  one  version  of  the  American  success 
story. 

We  thought  perhaps  some  of  you  would  like  to  '^star*'  in  our  own  version  of  this  by 
beginning  a  non-oral  Interest  group.    We  would  start  small  and  hope  to  develop  into  the 
biQ  trTte  v>;th  workshops,  newsletters^  projects  .   ,  .  who  knows  where  it  might  lead.  If 
vou  are  Interested  in  being  an  officer  or  participant,  please  contact  us  at  the  Center 
■^5^"£>^22)  and  we  will  try  to  get  the  show  on  the  road. 


WHAT'S  HAPPENING    T  OTHER  SCHOOLS? 

^ary  Oarlow,  the  Speech  Therapist,  at  Bowling  Green  0.  H.  developed  an  original 
ided  for  implementing  the  communication  device  recommended  for  one  of  the  students  on 
the  Grant.    We  had  suggested  miniboards  specific  to  particular  situations.     In  addition 
to  constructing  a  mtntboard  with  general  terms  (e.g.,  mama»  papa^  like^  love^  etc.)> 
M^rv  used  the  miniboard  format  for  the  student's  ASTftO  word  recognition  program.  She 
created  a  new  niniboard  eacn  week  with  words  (and  corresponding  pictures)  that  began 

:hfe  letter/sound  the  class  was  exploring  that  week.    The  student  could  then  use 
h;s  AST'^O  ^Mnlbodrd  for  relevant  assignments. 

Barbara  Sharp,  an  instructor  at  Starr  King,   implemented  a  ^.eative  approach  for 
.distinguishing  between  several  students  using  Light  Beam  Indicators  (LBt's)  during  a 
nrojD  lesson.    To  determine  which  beam  was  which,  Barbara  mounted  a  piece  of  trans- 
:.ir^nt,  colored  acetate  (similar  to  the  ^'qets"  used  for  coloring  theatrical  Spotlights) 
Over  the  LBl   lens.     Edch  user  had  a  different  color  for  his  or  her  LB  I  »  making  \t  easier 
:o  icertif/  thr  source  of  the  besm. 

-'^n  A;:t)le  11  corr^puter  system  ^s  being  used  at  Starr  King  School.    The  systen  has 
,  revision  for  motor  training,  word  or  sentence:  selection,  and  development  of  individual 
lessons  via  the  Kid  Tyme  author  language.    Software  fron  the  Minnesota  Educational  Con^" 

Con^o^tlur^^  Is  also  available.    Kay  Galloway,  Vicki  Thompson,  John  Sdylor  and 
Shirley  V/^tt  can  provide  more  information  on  how  th^s  systerp  is  being  used. 

Hilcie^r  Wii^Trd,  Cdthy  Cook,   and  Joan  Meyers  at  Laurel  ftuff  have  developed  a  variety 
tcchni^jui-^^  fo-  us  i  nq  BllssymbolicS  in  language  development.     These  incl»jde  unique 
..ay^  of  '  Doci-dgina"  materials,  f  ns  t  rue  t  iona  I  approaches  and  staff  training. 

Wr    K  n^i,,  that  other  clients,  teachers,   therapists,  and  parents  have  made  in'ovative 
cf  conr-unicdt  ion  Systems  and  we  acknowledge  their  contributions  as  well. 
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Sandra  Ray 
Linda  Rhoades 


Robi  n  Rhoac'es 
Ken  Salzman 
Richard  Seekard 
Da'/e  Vick^^rs 
L;  1 1  fan  Wrc-^i  nsky 


Counse 1 ors- 
Sa'^  -ndreas 

Pe-^r  Donovan 
Louise  Retka 


Admi  n  i  st  rators 

Ralph  Levy 
Wi Ima  Poage 


ERIC 
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CALirORNlA  CHILDRENS  SERVICES 


Tiu  r,H>i  &  t  s 


Admini  strators 


Tcrrl  Alebci 

t\\ i  I  ^  Anderson 

J,i''i'  f   Euet  r ner 

/l'J'i  D  r  s  te  rd  i  ck 

L I ndo  Er I ckson 

^vjncv  ra  i  rch  i  I  d-Schwefe  I 

lh\  Fov 
i^r-^  ^  ^ord 
L I  nd^i  Har  tman 
L  i  rn.f<j  Kl  amon 


Judy  Kroeger 
Sue  He  hahon 
Or.  Metcalf 
Kim  hfzuki 
Lore^n  Poon 
Jan  Raines 
Or,  Smoiey 
Nancy  Thompson 
Jan  Wolfe 


Barbara  Barnes 
G'3y  Jaege)  s 


ADMINISTRATORS 


San  Juan  Schools 


Ted  Perry-School  Psychologist 

Ralph  Rrchardson-OErector  of 

Spec  ra I  Serv ices 

John  Saylor-Head  of  Speech 

Pathology 


Sacramento  City  Schools 


Or.  Robert 
Spec! a  I i  St 
Or.  Susan  G 
Ser\ ices 
Robert  Harr 
Or..  Ri  chard 


Oeutsch-Admi  ni strati ve 
Imore-Oi  rector  of  Speech 


s 

Sti ave) I i-Oi rector  of 
Special  Education 

Jeanine  Swan  son-Program  Specialist 


Z^C^J^rzuiO  AREA 


COhPANIES/VENOORS 
EMS 

HC  Electronics- 
Bill  Gonbos ,  Representati  ve 
Jlm^s  Instruments- 
Jim  Rogers,  Representative 
Prentke-Romich- 
Barry  Romich,  Suzanne  Shealey> 
Representatives 
Tel esonsory  Systems ,  I nc.  - 
Michae)  Reynolds,  Representati 
Zygo-Larry  Weiss,  Geraldine 
Rear don ,  Representat \ ves 


rco'.y:'  Ea-'ker,  Speech  Pathologist 


Or 


Beukelnan^  Speech  Pathologist 
Tpvo,  Speech  Pathologist 
Dc3:,  Speech  f^aihologi&t 

[jlcnberg,  Director,  Artificial  Languaga  Laboratory,  Michigan  State  University 
'■i^^iris,  Spcec!^  Pathologist 
;  sen  *  B  i on^ed  i  ca  1  Eng  i  neer 
.'^r.c^-^f  Speech  Pat hologi  St 
^reV'^'i^  ,  Consu  i  tant 
'  f  i  -  ,  Speech  Path^:Woq  t 
Tre  f 1 er ,  Phvs  i  ca l/Occupatl onal  Therapi  s  t 
V^ndf rhe I  den ,  Oirector,  Trace  Research  and  Development  Center  for  the  Severely 
i  cat  i  ve  \  y  Hand  i  capped 
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b  iried  to  nake  this  thank  you  list  as  comprehensive  as  possible. 
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